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SUMMARY 


Problem  and  Objective 

At  the  request  of  the  Air  Force  Weapons  Laboratory,  Kirtland  Air 
Force  Base,  New  Mexico,  a research  effort  was  initiated  to  gain  a better 
understanding  of  the  roie  the  human  plays  in  nuclear  safety.  In  the  first 
part  of  the  research,  already  publish<ed,  13  human  resource  factors  were 
identified  which  were  thought  to  be  relevant  to  nuclear  safety.  Five  of 
these  factors  were  quantitatively  related  to  measures  of  nuclear  hazard 
potential  and  task  times  for  a series  of  ground  handling  and  maintenance 
tasks  associated  with  tlie  B-52/short  range  attack  missile  (SRAM)  system. 
These  relationships  were  developed  to  assess  the  feasibility  of  using 
this  type  of  data  as  input  to  a computer  simulation  technique  to  be  used 
for  system  safety  analyses. 

The  quantitative  relationships  established  between  the  human  resource 
factors  and  maintenance  safety  performance  in  the  first  study  were 
based  on  the  subjective  estimates  of  human  factors  specialists  in  the 
laboratory.  The  study  reported  here  was  designed  to  collect  field  data 
to  empirically  establish  these  relationships.  These  more  valid  equations 
representing  the  relationships  could  be  incorporated  into  the  simulation 
program  as  well  as  used  in  other  engineering  analyses  of  nuclear  systems 
safety  and  performance. 

Approach 


The  approach  was  an  extension  of  the  earlier  study  and  used  the 
maintenance  and  ground  handling  tasks  associated  with  the  B-52/SRAM 
system.  The  13  human  resource  factors  identified  in  the  first  investiga- 
tion were  re-examined  for  use  in  this  study.  Measurement  instruments 
were  developed  for  each  selected  human  resource  factor.  Biographic  data 
forms  were  developed.  Task  performance  measures  were  developed  which 
included  the  number  of  task  errors  and  task  completion  times  reported 
on  standardized  Air  Force  task  evaluation  forms,  and  supervisor  rankings 
of  accuracy  and  speed  of  task  performance.  The  three-category  mainte- 
nance task  taxonomy  developed  in  the  first  study  was  reevaluated  and 
expanded  to  11  categories  of  maintenance  tasks. 

Data  on  task  performance,  human  resource  factors  and  biographic 
variables  were  collected  from  135  SRAK  technicians  at  five  Air  Force 
bases.  In  addition,  opinion  data  on  the  Influence  of  human  resource 
factors  and  equipment/environmcntal  factors  were  collected  from  230  SRAM, 
Minuteman  IN,  and  (IF, NIK  AIR-2A  teclin  Lc  ians  at  tlie  five  Air  Force  bases 
to  provide  an  indication  of  general  izab i 1 i t y of  the  results  across 
missile  svstems,  career  fields  and  bases. 
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Results  and  Conclusions 


An  insuificient  amount  of  task  error  and  time  data  wore  available 
and  resulted  in  [>er f ormanee  measures  witii  little  variability  among 
maintenance  technicians.  Consequently,  it  was  not  possibie  to  conduct 
many  of  the  planned  analyses,  especially  those  relating  performance  to 
the  il-category  maintenance  task  taxonomy.  However,  analyses  relating 
supervisor  rankings  of  performance  to  human  resource  factors  were 
performed . 

The  results  of  the  analyses  of  supervisor  rankings  indicated  that 
those  technicians  ranked  high  had  more  months  of  experience,  higher 
aptitude  levels,  were  more  emotionally  stable,  reported  fewer  fatigue 
symptoms,  had  higher  levels  of  military  morale  and  tended  to  be  more 
satisfied  with  their  work  group  than  did  those  technicians  ranked  low 
on  these  performance  measures. 

Correl.ition  analyses  indicated  that  the  number  of  years  an 
individual  spent  in  the  Air  Force,  the  number  of  months  an  individual 
spent  in  his  career  field,  the  ability  to  handle  responsibility,  the 
level  of  military  morale  and  the  level  of  group  morale  were  all 
positively  correlated  with  ranked  accuracy  and  speed  of  task  performance 
The  human  resource  factors  which  correlated  negatively  with  task 
performance  included  trait  an.xiety  level  and  the  number  of  fatigue 
symptoms  reported. 

Stepwise  multiple  regression  analyses  were  conducted  to  develop 
equations  for  predicting  the  combined  effect  of  the  human  resource 
factors  on  task  per f orimmce . E<iuations  were  developed  to  predict 
ranked  accuracy  of  task  perform.ince  and  ranked  spei;d  of  task  performance 
for  two  groups  of  SRAM  technicians. 

Opinion  data  indicate  that  missile  technicians  from  three  systems, 
three  career  fields  and  five  Air  Force  bases  agreed  as  to  the  effect  of 
human  resource  and  equipment/environmental  factors  on  task  performance. 
Their  opinion  was  that  the  human  resource  factors  of  team  cohesiveness, 
emotional  stability  and  psychological  fatigue  had  the  most  influence 
on  task  performance.  The  opinion  data  also  indicate  that  the  equipment/ 
environmental  factors  of  equipment  reliability,  weather  conditions  and 
operation  of  equipment  had  the  most  influence  on  task  performance. 

Task  performance  reliability  values  were  calculated  for  10  ol  tlie 
11  categories  of  maintenance  tasks  using  the  limited  amount  of  available 
error  data.  These  values  ranged  from  .9688  for  service  tasks  to  1.0000 
for  test  tasks. 
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HUMAN  RESOURCE  FACTORS  AND  PERFORMANCE 
RELATIONSHIPS  IN  NUCLEAR  MISSILE 
HANDLING  TASKS 


INTRODUCTION 


Background 

The  Air  Force  Weapons  Laboratory  (AFWL) , Klrtland  Air  Force  Base, 

New  Mexico,  has  identified  a need  to  consider  more  carefully  the  role  of 
the  human  in  nuclear  weapons  systems  safety.  Specifically,  AFl^^L  is 
concerned  with  the  ground  handling  (maintenance)  tasks  involving  nuclear 
weapons.  One  of  the  ongoing  missions  of  that  Laboratory  is  to  condui  t 
Technical  Nuclear  Safety  Analyses  (TNSA)  of  new  and  modified  nuclear 
weapons  systems.  The  TNSAs  are  not  designed  to  analyze  the  role  of 
humans  and  determine  their  respective  impacts  on  system  safety  but, 
rather,  to  carefully  check  out  system  hardware  and  operational  procedures 
In  fact,  the  TNSAs  have  been  performed  using  the  premise  that  the  human 
is  100  percent  reliable.  In  other  words,  it  has  been  assumed  that  t'ne 
personnel  would  always  be  able  to  execute  every  task  faultlessly  every 
time.  Obviously,  this  is  not  a valid  assumption.  Because  of  the  need 
to  better  understand  human  performance  and  safety,  the  Air  Force  Human 
Resources  Laboratory  (AFHRL),  Brooks  Air  Force  Base,  Texas,  was  asked 
to  participate  with  the  AFWL  in  a program  to  find  a more  realistic 
relationship  between  human  and  nuclear  safety. 

During  the  period  February  1974  through  October  1975,  a study  was 
performed  to  assess  the  feasibility  of  quantifying  human  resource 
factors,  establishing  quantitative  relationships  between  these  tmman 
resource  factors  and  nuclear  system  safety,  and  using  these  data  in  a 
computer  simulation  method  suitable  for  analyzing  nuclear  system 
maintenance  operations  (Askren,  Campbell,  Seifert,  Hall,  Johnson,  & 
Sulzen,  1976).  The  study  was  conducted  in  four  phases. 

First,  the  human  factors  considered  relevant  to  safety  in  nuclear 
maintenance  operations  were  identified  and  defined.  Thirteen  factors 
were  identified  by  a panel  of  psychologists  and  human  factors  specialists 
They  were:  motivation,  group  cohesiveness,  behaviora 1 /emot iona 1 

stability,  fatigue,  leadership,  organizational  structure,  task  complexit>' 
written  manuals,  job  skill  proficiency,  aptitude,  training,  work  experi- 
ence, and  environmental  conditions  (e.g.,  temperature  and  wind).  Each 
of  these  13  factors  liad  to  be  quantified  for  use  in  the  lompnter 
simulation  model.  An  extensive  literature  search  was  conducted  to 
establish  whether  there  were  existing  quantit.it ive  relationships  between 
each  factor  and  performance.  Emphasis  was  placed  on  locating  a measure- 
ment device  for  each  of  the  factors  which  would  yield  a single  value 
representing  a subject's  score  or  "quantity"  of  that  factor. 
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Next,  T nuclear  system  wirtch  was  representative  of  current  Air  Force 
;peratior.s  was  chosen  as  a test  bed.  The  ii-52/short  range  attack  missile 
;.^R.AM)  -system  was  selected.  Maintenance  and  ground  handling  tasks 
Invol.'/ing  the  SF.VM  were  put  into  a task  network.  Each  of  the  tasks 
-ad  fonr  ch.aract  -r  ■ sr  i i-s  which  were  used  to  desci  ibc  it  in  the  network, 
’hey  were:  time  lergiired  to  complete  the  task;  the  ,A.i  r Force  specialty 
o:i<-  (AFSCT  representing  the  career  field  involved  in  the  task;  a value 
■ ':'ch  rei’resentcd  iiuw  hazardous  the  task  was;  and  a classification  into 
-'1'  three  maintenance  task  categories  (transport,  checkout,  or 
■'ible./disnsseinb'.e) . For  example,  one  task  in  tiie  .SRAM  network 
. ; ;•  !ed  hiate  to  Boo.ster''  rook  5j  minutes  to  accomplish,  was  performed 
echnveians  in  :arefc;  field  46c.\:),  had  a hazard  score  of  85  (on  a 
t t I oin  U'tOU  regarding  hazard  potential),  and  was  considered  an 
issemble /disassemble  task.  Each  of  the  35  SRAM  tasks  was  described  in  a 
similar  manner. 

Due  to  resource  constraints,  only  five  of  the  human  resource  factors 
were  chosen  for  final  participation  in  the  feasibility  study  (motivation, 
work  experience,  fatigue,  written  manuals,  and  environment).  Since  it 
was  also  impossible  to  collect  real  human  resource  factor  or  performance 
data  on  subjects  because  of  resource  limitations,  an  alternative  scheme 
was  devised  for  the  third  phase.  Experienced  human  factors  personnel 
were  asked  to  postulate  relationships  that  they  believed  existed  between 
each  of  the  five  factors  and  maintenance  task  performance  was  measured  b/ 
time  and  hazard.  Since  it  was  considered  likely  that  factors  affect 
performance  differently  depending  on  the  type  of  task  being  per 'formed, 
the  relationships  were  quantified  according  to  whether  the  taskr  were 
transport,  checkout,  or  assemble/disassemble.  Thus,  the  raters  estimated 
30  relationships:  five  factors  by  two  performance  measures  by  three 

n.-iintenance  categories. 

In  the  fourth  phase  of  the  study,  a computer  simulation  model  was 
used  to  integrate  all  the  maintenance  and  performance  data.  The  SRAM 
task  network  was  inserted  into  the  computer  with  each  task  assigned  the 
four  descriptors:  time,  crew  type,  hazard  value,  and  maintenance  task 

category.  Then,  equations  representing  the  relationships  between  the 
five  human  resource  factors,  and  time  and  hazard,  were  inserted  into  the 
computer.  The  function  of  the  System  Analysis  of  Integrated  Networks  of 
Tasks  (SAINT)  computer  simulation  model  was  to  cycle  through  the  network, 
for  example,  500  times,  and  determine  how  a crew  possessing  given 
"characteristics"  of  motivation,  work  experience,  fatigue,  and  using  a 
given  quality  of  written  manuals  under  given  environmental  conditions 
would  perform.  In  this  way  different  crew,  environmental,  and  written 
manual  conditions  could  be.  simtiiatcd  and  the  effects  on  performance  could 
he  i.)bserved  from  the  outputs  given  by  the  computer  simulation  model. 

The  results  reflected  changes  in  overall  maintenance  time  and  hazard 
values  with  different  input  conditions.  This  was  expected,  as  the 
relationships  between  performance  and  the  human  resource  factors 


postulated  by  raters  had  shown  that  performance  deteriorates  with 
decreasing  "amounts"  of  motivation  and  work  experience. 
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Although  the  results  of  the  effort  could  not  be  used  to  make 
predictions  about  task  time  and  hazards  in  the  operational  environment, 
the  results  did  prove  the  feasibility  of  quantifying  human  resource 
factors  and  investigating  their  relationships  to  task  performance.  As 
may  be  expected,  this  feasibility  study  led  to  a desire  to  collect 
actual  human  resource  factor  and  task  performance  data,  and  determine 
the  real-world  relationships  for  nuclear  maintenance  operations. 


The  purpose  of  the  current  study  was  to  determine  the  relationships 
between  human  resource  factors  and  task  performance  through  the  collection 
and  analysis  of  actual  field  data.  The  equations  representing  these 
relationships  would  provide  a more  accurate  representation  of  human 
performance  in  system  safety  analyses.  The  study  was  also  designed  to 
identify  any  additional  human  resource  factors  or  equipment  factors 
related  to  task  performance,  to  assess  the  relative  influence  of  human 
resource  factors  and  equipment  factors  on  task  performance  and  to  begin 
to  assess  the  generalizability  of  the  relationships  between  human 
resource  factors  and  task  performance  for  application  to  other  missile 
systems. 
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RESEARCH  APPROACH 
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The  );eucral  research  approach  was  to  collect  human  resource  data  and 
tasK  pertomance  data  from  Air  Force  missile  technicians,  and  analyze 
' data  to  deteriniue  the  rdat  iimships  between  the  huraari  resource  factors 

in!  ^ash  performance.  The  human  resource  factors  and  t!ie  maintenance 
^ isi  i Htepr.rie.s  developed  for  the  earlier  study  (Askren,  et  al.,  1976) 

iln.it eii  or  refined  to  ensure  that  they  were  compatible  with  the 
■ ')  t vcs  f t!ie  current  study.  In  addition,  instruments  were  identified 

■'  ion-id  to  mea.sure  the  human  resource  factors.  An  opinion  question- 

i w.i  • iev,-’  ••  d to  determine  the  human  resource  and  equipment  factors 
■vhlch  missile  technicians  felt  influenced  task  performance. 

Human  resource  data,  task  performance  data,  and  opinion  data  were 
collected  from  SRAM  teciuiicians  while  opinion  data  only  were  collected 
from  .AIR-2A  GENIE  and  Minuteman  III  missile  technicians. 

iiu_maji_  Resource  Factors  and  Measures 

Ten  human  resource  factors  considered  relevant  to  task  performance 
were  selected  for  examination  in  tills  study  (Table  1).  After  the  factors 
had  been  identified,  it  was  necessary  to  locate  or  develop  an  appropriate 
measure  for  each.  The  measures  included  psychological  tests,  supervisor 
ratings  and  biographic  data.  They  were  consolidated  into  a questionnaire 
booklet  and  were  administered  to  each  missile  technician.  The  following 
is  .1  list  of  the  ten  human  resource  factors  and  their  measures. 

Aj^tiujd_e.  The  Airman  Qualifying  Examination  (AQE)  is  presently 
administered  to  all  Air  Force  recruits.  Scores  are  determined  tor  four 

subscales  reflecting  mechanical,  electronics,  administrative,  and  general  » 

aptitudes.  The  individual's  score  measuring  general  aptitude  was  used 
as  the  aptitude  measure  for  this  study.  Scores  could  range  from  a low 
of  zero  to  a high  of  9S. 

Career  field  training  and  experience.  Career  field  training  and 
experience  represents  general  experience  in  an  Air  Force  specialty  code  ’ 

(AFSC) . Technicians  indicated  when  they  were  assigned  to  their  present 
AFSC  in  the  biographic  data  section  of  the  questionnaire  (see  Biographic 

Inform-ation  Form,  Appendix  A).  This  information  was  used  to  calculate  ' 

the  number  of  months  each  individual  had  spent  in  his  AFSC. 

Emotional  stability.  It  is  clear  that  personnel  working  with 
nuclear  weapons  should  be  emotionally  stable  and  not  susceptible  to 
excess  anxiety  or  tension  states.  To  measure  anxiety  and  general 
stability,  two  existing  psychological  tests  were  cho.sen.  They  were 
till  State-Trait  Anxiety  Inventory  (Sp ielbcrger , Gorsuch,  & Eushene, 

1970)  and  the  Gordon  Personal  Profile  (Gordon,  1963).  The  State-Trait 
Anxiety  inventory  was  designed  io  yield  two  measures  of  anxiety.  State 
inxietv,  measured  by  the  subject's  responses  to  20  statements,  indicated 
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TABLE  1.  HUMAN  RESOURCE  FACTORS 


i| 
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i 

I 
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APTITUDE;  The  natural  ability  or  talent  to  do  the  job. 

CAREER  FIELD  TRAINING  AND  EXPERIENCE:  The  amount  of  training  time 

and  job  time  spent  in  the  AF  career  field  (s). 

EMOTIONAL  STABILITY:  The  levels  of  stress,  tension,  and  anxiety 

present  in  individuals,  with  lower  levels  characteristic 
of  greater  emotional  stability. 

FATIGUE:  The  subjective  feelings  of  boredom,  weariness,  and 

disinclination  toward  activity. 

LEADERSHIP:  The  styles  and  patterns  of  behavior  exhibited  by  the 

supervisor (s) . 

MILITARY  MORAI.E  AND  ATTITUDE:  Personal  feelings  and  opinions  of  the 

airmen  toward  the  formal  military  organization. 

MOTIVATION:  The  degree  of  willingness  to  start  work  and  keep  on 

working.  The  amount  of  effort  expended  in  performing 
assigned  tasks. 

ORGANIZATIONAL  STRUCTURE:  The  "climate"  or  tone  of  the  squadron 

in  terms  of  policies,  actions,  and  attitudes  handed  down 
to  the  airmen. 

SYSTEMS  TRAINING  AND  EXPERIENCE:  The  amount  of  training  time  and 

work  done  in  direct  connection  with  the  missile  system. 

TEAM  COHESIVENESS:  The  mutual  respect  for  work  team  members  and 

degree  to  which  team  members  want  to  remain  in  the  same 
work  group. 
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chi.-  level  of  anxiety  experienced  at  a particular  time.  The  missile 
technicians  were  instructed  to  respond  to  the  statements  as  if  they  had 
just  completed  a task  evaluation.  Trait  anxiety,  also  measured  by 
responses  to  20  statements,  indicated  the  normal  or  usual  anxiety  level 
for  each  individual.  Technicians  were  instructed  to  respond  to  the 
statements  as  if  they  v;e’"e  working  under  their  normal  routine.  Responses 
to  the  statements  were  given  numerical  values  and  summed  to  produce  a 
score  for  state  anxiety  and  a score  for  trait  anxiety  for  each  individual. 

The  Gordon  PersD'Kil  Profile  was  chosen  primarily  because  it  has  a 
subscale  which  directly  measures  an  individual's  level  of  emotional 
stability.  This  test  also  yields  measures  on  three  other  personality 
characteristics;  the  responsibility  score,  which  measures  perseverance 
and  determination;  the  ascendancy  score  which  indicates  the  degree  to 
which  an  individual  takes  an  active  role  in  group  activities  and  is 
self-assured  and  assertive  in  his  rel.ationships  with  others;  and  the 
sociability  score  which  measures  the  degree  to  which  an  individual  likes 
to  be  with  and  work  with  people.  Scores  from  all  four  subscales  were 
Included  in  the  analysis. 

Fatigue . Through  preliminary  interviews  with  SRAM  technicians  it 
was  learned  that  physical  fatigue  was  rarely  an  issue  with  the  maintenance 
tasks  under  consideration.  Much  more  important  was  the  psychological 
fatigue  which  appeared  to  evolve  from  lack  of  challenging  work  and 
resulting  boredom.  An  instrument,  developed  by  Yoshitake  (1971)  was  used 
to  measure  the  degree  of  fatigue  through  responses  to  a list  of  30 
statements.  The  instrument  was  modified  and  presented  twice  to  mainte- 
nance personnel  with  different  instructions  for  completion  (Appendix  A). 
The  first  presentation  was  given  to  determine  the  subjects'  general 
fatigue  levels  and  the  second  was  given  to  determine  their  fatigue 
levels  after  an  evaluation. 


Leadership . Leadership  style  was  measured  to  establish  a relation- 
ship between  the  type  of  leader  and  the  performance  of  personnel  in  his 
unit.  The  Leader  Behavior  Description  Questionnaire  - Form  XII  (Stogdlll, 
1963)  was  administered  to  all  subjects.  It  contained  100  items 
which  list  qualities  and  characteristics  of  the  leader.  The  extent  to 
which  the  leader  displays  each  of  these  qualities  or  characteristics 
was  classified  as  either:  always,  often,  occasionally,  sometimes  or 

never.  This  instrument  yielded  scores  on  12  subscales  which  describe 
different  aspects  of  the  leader's  behavior.  A list  and  definition  of 
the  subscales  can  be  found  in  Appendix  A. 

Military  morale  and  attitude.  This  factor  attempted  to  investigate 
how  the  airmen's  attitudes  about  the  Air  Force  in  general  are  related  to 
task  performance.  To  measure  this  factor,  an  existing  instrument 
(Tuttle,  Gould,  & Hazel,  1975)  was  selectively  modified  (Occupational 
Opinion  Scale,  Appendix  A).  Tuttle  et  al . (1975)  reported  research  for 
the  Air  Force  identifying  important  aspects  of  job  satisfaction  for  the 
development  of  an  occupational  attitude  inventory.  From  that  inventory, 

26  items  which  measured  five  different  areas  of  satisfaction  were  selected 
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for  use  in  this  study.  The  five  measures  used  to  represent  military 
morale  and  attitude  in  this  study  were  satisfaction  with:  (a)  Air  Force 

unit  policies  and  practices,  (b)  assignment  locality,  (c)  pay  and 
benefits,  (dj  promotion  opportunity,  and  (e)  social  status.  Technicians 
indicated  whether  they  were  "extremely  dissatisfied,"  moderately 
dissatisfied,"  "moderately  satisfied"  or  "extremely  satisfied"  in  response 
to  the  26  items.  These  responses  were  scored  and  summed  for  each  area  of 
satisfaction.  A total  score  was  also  calculated. 

Motivation.  Although  motivation  is  not  a well-defined  concept,  it 
is  thought  to  be  highly  related  to  job  performance.  Motivation  seems  to 
be  best  measured  when  actually  rated  in  terms  of  observable  behaviors 
specific  to  the  Job  (Tandy  & Guion,  1970).  The  questionnaire  developed 
to  measure  this  factor  (Appendix  A)  asked  the  supervisors  to  rate  their 
technicians  in  the  areas  of  job  curiosity,  persistence,  professional 
identification,  team  attitude,  organizational  identification  and  self- 
starting ability.  Supervisors  indicated  the  type  of  behavior  each 
subordinate  would  exhibit  in  response  to  a given  situation.  For  example, 
the  statement  "While  working  on  a long  task,  the  team  ran  out  of  a 
crucial  lubricant  and  no  additional  supplies  were  available  at  the  shop" 
described  the  situation  for  rating  the  persistence  dimension  of  motiva- 
tion. The  supervisor's  rating  of  each  man's  behavior  under  these 
circumstances  was  made  on  a continuum  containing  the  descriptors 
"willing  to  go  to  another  shop  to  get  the  lubricant  necessary  to  complete 
the  job"  at  the  high  end  of  the  motivation  continuum  and  "use  this  as  an 
excuse  to  stop  work  on  the  task  and  leave  the  problem  for  someone  else" 
at  the  low  end  of  the  motivation  continuum.  The  supervisor  could  indicate 
any  position  along  the  continuum  between  the  two  statements.  His  ranking 
was  then  coverted  to  a value  between  zero  (low  motivation)  and  100  (high 
motivation)  and  used  as  the  measure  for  that  item. 


Organizational  structure.  This  factor,  as  defined  in  this  study, 
did  not  deal  with  the  Air  Force  as  a whole,  but  rather  with  the  unit 
where  the  airmen  work.  There  are  often  policy  setting  and  "climates" 
which  could  radically  differ  between  units  of  assignment  and  these  "tones' 
could  influence  performance.  To  measure  this  factor,  an  organizational 
climate  inventory  (Appendix  A)  was  adapted  from  a similar  measure 
developed  by  Litwin  and  Stringer  (1968).  The  technicians  would  "strongly 
agree,"  "agree,"  "disagree,"  or  "strongly  disagree"  that  the  statements 
presented  in  the  inventory  were  descriptive  of  their  squadron.  The 
inventory  produced  scores  for  each  individual  on  their  perceptions  of 
nine  a.spects  of  organizational  climate  including  structure,  responsibil- 
ity, reward,  risk,  warmth,  support,  standards,  conflict,  and  ideiuitv. 
Definitions  for  each  aspect  are  presented  in  Appendix  A. 


Systems  training  and  experience.  This  factor  represented  ilte  amount 
of  direct  experience  a technician  had  with  the  SRAM  system  spec i t i ea I 1 v . 
Experience  with  other  weapons  systems  and  general  AFSC  experience  would 
be  included  in  the  career  field  training  and  experience  factor.  lo 
measure  system  training  and  experience,  teclmicians  indicated  the  date 
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when  they  were  first  assigned  to  SRAM  on  the  biographic  form  (Appendix  A). 
This  d.ite  was  used  to  derive  the  number  of  months  in  SRAM. 


Team  cohesivenese . Most  weapons  handling  tasks  are  performed  in  a 
structured  team  format  with  each  person  having  specific  tasks  assigned. 
Because  the  team  works  so  closely  together,  it  was  decided  that  team  or 
group  cohesiveness  could  be  a potential  human  resource  factor.  The  Scale 
of  Group  Morale  CGoldmaa,  1958)  which  was  developed  to  measure  the  "degree 
of  cohesiveness  that  exists  in  a group"  was  used  to  measure  team  cohesive- 
ness. The  instrument  was  composed  of  20  statements  designed  to  produce 
four  measures  of  group  morale  or  cohesiveness:  the  degree  to  which  group 

activity  satisfies  individual  motives,  the  degree  to  which  the  group 
satisfies  needs  for  interpersonal  relations,  homogeneity  of  attitudes  of 
group  members,  and  satisfaction  with  group  leader.  Technicians  could 
"strongly  agree,"  "agree,"  "disagree,"  or  "strongly  disagree"  that  the 
statements  presented  in  the  scale  were  descriptive  of  their  work  group. 
Five  scores  were  calculated;  one  for  each  measure  of  group  morale  and 
a total  group  morale  score. 


A summary  of  the  human  resource  factor  measures  and  their  subscores 
is  presented  in  Table  2. 

Biographic/Demographic  Data 

Biographic  and  demographic  data  were  collected  in  addition  to 
measures  of  the  human  resource  factors  to  determine  if  these. data  may  be 
related  to  or  predictive  of  task  performance.  Data  Included  age,  marital 
status,  number  of  dependents,  type  of  high  school  curriculum,  number 
of  extracurricular  activities,  type  of  post-high  school  education 
activities  and  type  of  housing  currently  occupied.  The  biographic  Infor- 
mation form  used  to  collect  these  data  is  presented  in  Appendix  A. 


Op  inion  Questionnaire 

An  opinion  questionnaire,  called  the  Missile  Maintenance  Survey 
(Appendix  A),  was  designed  to  determine  how  missile  technicians  viewed 
the  influence  on  task  performance  of  human  resource  and  equipment/ 
environmental  factors,  to  assess  the  relative  influence  of  human  resource 
versus  equipment/environmental  factors  on  task  performance,  and  to 
Identify  any  other  human  resource  and  equipment  factors  not  previously 
listed.  The  survey  was  designed  with  three  sections  to  obtain  this 
Informat  ion. 

The  first  section  asked  technicians  to  rate,  on  a scale  of  to 

100,  the  influence  of  10  human  resource  factors  (see  Table  1)  on  task 
performance.  In  addition  they  were  asked  to  identify  any  additional 
human  resource  factors  not  Included  in  the  survey.  These  additional 
factors  were  also  rated  as  to  their  influence  on  task  performance. 

The  second  section  asked  technicians  to  rate,  on  a scale  of  zero  to 
100,  the  influence  of  nine  equipment/environmental  factors  (Table  3)  on 
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TABl.E  2.  SUEu-^-vRY  OF  HUMAN  RESOURCE  FACTOR 
MEASURES  AND  THEIR  SUBSCORES 


Human  Resource 
Factors 


Measure /Subscores 


Aptitude 


AQE  General  Aptitude  Score 


Career  Field  Training 
and  Experience 

Emotional  Stability 


Fatigue 

Leadership 


Military  Morale  and 
Attitude 


Months  in  AFSC 


State-Trait  Anxiety  Inventory 

Gordon  Personal  Profile 
Ascendancy 
Emotional  Stability 
Responsibility 
Sociability 

Fatigue  Symptom  Checklist 

Leader  Behavior  Description  Questionnaire 

Form  XII 

Representat ion 
Demand  Reconciliation 
Tolerance  of  Uncertainty 
Persuasiveness 
Initiation  of  Structure 
Tolerance  of  Freedom 
Role  Assumption 
Consideration 
Production  Emphasis 
Predictive  Accuracy 
Integration 
Superior  Orientation 

Occupational  Opinion  Scale 

Air  Force  Policies  and  Practices 

Assignment  Locality 

Pay  and  Benefits 

Promotion  Opportunity 

Social  Status 

Total  Score 
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TABLE  2-.  SUMMARY  OF  HUMAN  RESOURCE  FACTOR 

MEASURES  AND  THEIR  SUBSCORF.S  (Continued) 

1 


Human  Resource 
Factors 


Measute/Subscores 


Motivation  Supervisor  Ratings 

dob  Curiosity 
Persistence 

Professional  Identification 
Team  Attitude 

Organizational  Identification 
Self-Starter  , 

Overall 

Organizational  Structure  Organizational  Climate  Inventory 

Structure 

Responsibility 

Reward 

Risk 

Warmth 

Support 

Standards 

Conflict 

Ident Ity 

Systems  Training  and  Months  in  SRAM 

Experience 

Team  Cohesiveness  Scale  of  Croup  Morale 

Individual  Motives 
Interpersonal  Relations 
Homogeneity  of  Attitude 
Satisfaction  with  Leader 
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.ABLE  3.  EQUIPMENT/ ENVIRONMENTAL  FACTORS 


1 


CLOTHING  TYPES 

equipmf:nt  reliability 

EQUIPMENT  SAFETY  FEATURES 

LIGHTING  CONDI. .MNS 
NOISE  LEVEL 

OPERATION  OF  EQUIPMENT 

TECH  ORDERS 

WEATHER  CONDITIONS 

WORK  PLACE  SIZE  AND 
SHAPE 


Is  bulky  clothing  or  clumsy  headgeur 
required?  How  much  does  the  clothing 
restrict  movement? 

Does  the  equipment  work  when  you 
need  it? 

Ate  h,iudiiolds  placed  where  needed? 

Are  sharp  edges  on  equipment  a 
problem?  Are  non-slip  surfaces  placed 
where  you  need  them? 

Is  there  enougii  liglit  to  see  what  you 
are  doing?  Are  shadows  a problem? 

How  disturbing  is  the  noise  on  the 
job  site? 

Is  operating  the  equipment  difficult  or 
easy?  How  much  test  equipment  and  ti'ois 
have  to  be  used  and  are  they  all  easy 
or  difficult  to  operate? 

Are  the  procedures  and  steps  listed  in 
the  best  order  and  presented  in  the 
best  way  possible? 

Is  the  temperature  too  hot  or  cold  to 
work  effectively?  Does  the  wind,  rain, 
ice,  and  snow  hinder  you? 

is  there  enough  room  to  work  on  the 
equipment?  Are  all  the  pieces  easily 
reached? 
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Vask  per  t orr.'.ani'e . The  technicians  were  again  asked  to  identify  any 
additional  e<iLi  ipment /envi  ronment  a 1 factors  not  included  in  the  survey 
and  rate  the  influence  of  these  additional  factors  on  task  performance. 

The  third  section  asked  the  teciinicians  to  rank  (on  separate  lists) 
the  five  most  influeiuial  tiuman  resource  factors  and  the  five  most 
influential  equipment /env i ronmenta 1 factors.  Finally,  they  were  asked 
to  rank  tlie  human  resource  factors  and  equipment/environraental  factors  on 
tlie  same  list  in  order  of  influence  on  task  performance. 

Reevaluat ion  of  Task  Ferformance  Measures 

The  task  performance  measures  used  in  the  earlier  study,  task 
completion  time  and  hazard  potential  were  estimated  data  and  not 
com[)atible  with  the  objectives  of  the  current  study.  Actual  measures 
of  an  individual's  task  performance  were  necessary  to  empirically 
determine  the  relationships  between  the  human  resource  factors  and  task 
performance.  This  type  of  task  performance  data  was  available  for  SRAM 
technicians  through  the  Strategic  Air  Command  (SAC)  Maintenance 
Standardization  and  Evaluation  Program  (MSEP)  as  described  in  SAC 
Regulation  66-b,  Volume  II.  Under  this  program,  personnel  are  subjected 
to  annual  inspections  on  one  or  more  of  the  standardized  maintenance  tasks 
by  the  SAC  Maintenance  Standardization  and  Evaluation  Team  (MSET) . They 
are  also  inspected  on  the  standardized  tasks  several  times  throughout 
the  year  by  local  quality  control  inspection  teams.  Both  the  MSET  and 
local  inspections  are  conducted  using  the  same  performance  criteria.  The 
results  of  both  MSET  and  local  inspections  are  recorded  on  Air  Force 
Form  2416  (Personnel /Crew  Evaluation  Report)  and  are  kept  on  file  at  the 
squadron  for  at  least  one  year.  After  examination  of  several  completed 
Personnel/Crew  Evaluation  Reports,  it  was  decided  to  extract  three 
performance  measures  from  each  individual's  evaluation  form:  the  number 

of  technical  order  errors  made,  the  number  of  safety  errors  made,  and  the 
number  of  reliability  errors  made.  Although  the  evaluation  program  does 
not  require  task  completion  times  to  be  recorded,  several  evaluators  had 
recorded  these  times  on  the  evaluation  form.  RTien  time  was  reported,  it 
was  collected  for  this  study  as  an  additional  task  performance  measure. 

A list  of  SR.:\M  MSET  evaluation  tasks  is  presented  in  Appendix  B. 

The  first  data  collection  trip  revealed  that  the  number  of  errors 
reported  was  less  than  the  early  review  of  sample  evaluations  had 
indicated.  The  low  number  of  errors  resulted  in  performance  measures 
with  little  variability  and,  consequently,  limited  the  value  of  these 
measures  for  computing  the  relationships  between  the  human  resource 
factors  and  task  performance.  U was  tlierefore  necessary  to  drvise  two 
additional  measures  of  task  performanci-.  These  measui  i‘S  wet  e sniu-rvisor 
rankings  and  ratings  of  ilieir  subordinates  on  speed  of  task  periermanco 
and  aeeuracy  of  task  perfonruuiee  (Apinaidix  B) . Spi'ed  aiui  ai  i iiraey  ol 
task  performance  were  selected  ln.'cause  it  appeared  that  both  qu.ililies 
Were  important  if  the  stpiadron  was  to  jiertorm  safely  and  reliably  while 
under  the  time  pressures  of  operational  commitments. 
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Reevaluation  ot'  Main tenance  Tas k Cate.^orie s 

It  was  recognized  in  the  earlier  study  (Askren  et  al . , 197C)  ti’at 
tiie  human  resource  factors  may  have  differential  effects  on  task- 
performance  depending  on  the  skiJ 1 demands  of  a particular  task.  For 
example,  a technician's  aptitude  may  have  little  impact  on  task  perfor 
mance  when  the  task  is  towing  a SR/VM  missile.  f’onvi-rst  ly,  his  apt  t a ■ 
may  have  a significant  effect  on  task  performance  when  the  task  i: 
troubleshooting  a malfunction  in  the  SILV-  .■■iio;,,;,  systt-n.  T 'V  •'  ; 

these  differentia]  effects  to  he  recognized  each  task  was  place'  iotc 
one  of  three  categories  (transport,  checkout,  assemb  !e/dis..ssei  ;li  1 , a.i.- 
relationships  between  the  human  resource  f.-u  tors  au<i  task  j.eri  c. ; tr -nc. 
were  estimated  for  each  category. 

For  this  study,  it  appeared  that  the  tiiree  original  i ategories  of 
tasks  were  too  brodd  in  terms  of  the  types  of  skil  ls  each  containc and 
would  hamper  efforts  to  refine  the  hu.mnn  resources-performante  rtlat  ion- 
ships.  Therefore,  several  existing  task  taxonomies  (Farina,  1969;  Miller, 
197ia,  1971b;  Teichner  & Whitehead,  1971)  and  task  classification  schemes 
(Foley,  1973;  Ostrofsky,  1976)  were  examined  for  use  in  tills  study. 
Generally,  the  task  taxonomies  were  unsuitable  for  this  effort  primarily 
because  they  were  designed  to  cover  a much  broader  group  of  casks  and 
because  the  terms  and  definitions  of  the  taxonomies  recpiired  a great 
deal  of  interpretation  on  the  part  of  the  user  when  applying  these 
schemes  Co  Che  SRiVM  maintenance  cask  network.  It  was  determined  that  the 
categories  and  terms  of  the  taxonomy  for  this  study  should  be  easily 
understood  and  o.asily  applied  by  engineers,  designers,  -ind  other.-: 
interested  in  .studying  performance  on  .Air  Force  maintenance  tasks.  For 
this  reason,  a maintenance  task  taxonomy  was  spcciflcaliy  developed  to 
meet  the  objectives  of  this  study  by  combining  elements  of  the  mainte- 
nance cask  classification  schemes  of  Foley  (1973)  and  Ostrofsky  (1976). 

The  taxonomy  (Table  4)  developed  contained  11  maintenance  task  categories 
with  category  labels  and  definitions  directly  related  to  maintenance 
tasks , 

Use  of  Taxonomy  in  Determining  Relationships  Jlcytiyeen  Human 
Resource  Factors  and  Task  Performance 


To  determine  if  the  relationships  between  the  human  resource  factors 
and  task  performance  varied  for  different  kinds  of  tasks,  it  w.is  first 
necessary  to  identify  which  of  the  11  task  categorie.s  were  includeil  in 
each  MSET  evaluation.  Errors  reported  on  an  MSET  evaluation  could  then 
be  classified  as  errors  in  particular  task  categories.  The  number  of 
errors  reported  for  each  task  category  could  be  used  to  determine  tne 
relationships  between  the  human  resource  factors  and  performance  for  each 
task  category.  For  example,  Table  5 identifies  the  number  of  subtasks 
(grouped  into  task  categories)  for  each  ream  member  for  MSET  evaluation 
task  1101(A),  Loading  B~52  AGM-69  Launcher  (Technical  Order  1B-52D-Ib). 

A team  member's  performance  measure  for  each  task  categorv  W'ould  be  the 
proportion  of  those  subtasks  performed  correctly.  If  team  member  1 mnle 
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TABLE  4.  MAINTENANCE  TASK  TAXONOMY 


ALIGN 

CALIBRATE/ ADJUST 

tLVNDLE 

INSPECT 

INSTALL 

OPERATE 

REMOVE 

REPAIR 

SERVICE 

TEST 

TROUBLESHOOT 


The  tasks  required  to  brine  part  of  a 
system  in  line  with  another  part  of 
the  system. 

The  tasks  required  to  regulate  or  bring 
the  performance  of  a given  level  of  the 
system  to  within  acceptable  output 
tolerance . 

The  tasks  required  to  convey  or  move 
parts  or  equipment  from  one  place  or 
position  to  another. 

Observation  or  measurement  to  determine 
the  condition  or  status  of  the  system 
or  a part  of  the  system. 

The  tasks  required  to  install  or 
connect  parts  of  the  system. 

Use  of  controls,  switches,  or  tools  to 
effect  changes  or  movements  of  the  system 
or  parts  of  the  system  . 

The  tasks  required  to  remove  or  dis- 
connect portions  of  the  system. 

The ‘tasks  required  to  restore  a given 
level  of  the  system  to  operating 
conditions . 

The  tasks  required  to  replenish 
consumables  needed  to  keep  a given  level 
of  the  system  in  operating  condition. 

The  use  of  measuring  devices  to  determine 
the  condition  of  the  system  or  a portion 
of  the  system. 

The  tasks  which  isolate  a fault  or 
failure  to  the  desired  level  within  the 
system. 
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TABLE  5.  NUMBER  AND  TYPE  OF  SUBTASKS  PERFORMED  BY  Fj\CH  TFAM  ME?1BEK 
FOR  MSET  TASK  liOl (A)  LOADING  B-52  AGM-69  LAUN(  HER 


Team  Member 


j i’.isk  Taxonomy 
Gateguries 

1 

J 

2 

I- 

Total 

Subtasks 

rarc-:*t  or 
MS FT  Task 
1101(A) 

, Align  j 8 

2 

16 

8.2 

Cal ib rate/ Ad j ust 

1 

2 

2 

2.6 

Handle 

6 

12 

34 

17.3 

Inspect 

4 

10 

2 

12 

28 

14.  3 

Install 

6 

13 

* 

34 

17.3 

Operate 

1 

O 

24 

8 

- 

17.9 

j Remove 

5 

11 

12 

12 

40 

20.4 

1 

Repair 

0 

0 

0 

1 

1 

0.5 

Service 

1 

1 

0 

2 

1.0 

Test 

0 

1 

0 

0 

1 

O.s 

1 

• Troubleshoot. 

j 

0 

0 

0 

0 

0 

j TOTAL 

32 

53 

57 

54 

196 

100.0 

J 
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I ili-Kii  error  and  no  errors  on  any  of  his  other  assigned  subtasks,  his 
.'i-r  lotauince  scores  would  be  87 . 5 (7  i 8)  for  align  and  100  for  all  other 
s rigned  subtasks.  These  measures  would  be  used  in  analyses  to  determine 
tile  relationships  between  tlie  human  resource  factors  and  performance  on 
I • 11  types  of  maintenance  task  categories. 

■eld  D^ta  Collection 

A total  of  230  Air  Force  missile  technicians  participated  in  the 
^^tady;  85  missile  mechanics  (AFSC  462X0)  and  55  missile  technicians 
i/i'SC  463X0)  working  on  the  SRAM  system,  18  missile  mechanics  (AFSC  462X0) 
wi  C 20  missile  technicians  (463X0)  working  on  the  A1R-2A  GKN'IE  sv.'-.tem, 
and  24  missile  technicians  (AFSC  463X0)  and  28  missile  technicians 
(A.FSC  443X0)  working  on  the  Minuteman  MKIll  reentry  vehicle.  The 
tt^'  hnicians  were  assigned  to  one  of  five  Air  Force  bases:  Minot  AFB, 

North  Dakota;  Grand  Forks  AFB,  North  Dakota;  Wurtsmith  AFB,  Michigan; 
Kinche.loe  AFB,  Michigan;  and  K.I.  Sawyer  AFB,  Michigan.  Table  6 shows 
the  number  of  technicians,  classified  by  missile  system  and  skill  code, 
who  participated  at  each  base. 

TABLE  6.  NUMBER  OF  TECHNICIANS  AND  SPECIALIT 
CODES  FROM  EACH  AIR  FORCE  BASE 


I 

Air  Force  Bases  j 

System 

AFSC 

Minot 

Grand 

Forks 

Wurtsmith 

Kincheloe 

K.I. 

Sawyer 

Total 

SRAM 

462X0 

19 

16 

— 

20 

15 

15 

85 

463X0 

13 

10 

12 

9 

11 

55 

GENIE 

462X0 

9 

9 

18  j 

463X0 

10 

— 

— 

10 

20 

Minuteman 

s63XO 

16 

8 

__ 

24 

443X0 

17 

11 

— 

— 

— 

28 

TOTAL 

84 

45 

32 

24 

45 

230 

Collection  of  human  resource  data  and  opinion  data.  The  questionnaire 
booklet  containing  the  psychological  tests’,  biographic  data  forms  and  the 
Missile  Maintenance  Survey  was  administered  to  all  SRAM  technicians  in  a 
group  setting.  Verbal  instructions  were  given  to  supplement  the  written 
instructions.  Participants  were  encouraged  to  ask  questions  at  any  time 
.and  were  urged  to  take  sufficient  time  to  answer  each  item  completely. 

The  missile  technicians  from  tlie  Minuteman  Hi  and  GENIE  systems  were 
administered  the  Missile  Maintenance  Survey  in  a group  setting.  Upon  com- 
pletion of  the  survey  the  technici.ins  were  released  to  their  normal  duties. 
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While  the  SRAM  technicians  were  completing  the  questionnaire  booklets, 
their  supervisors  received  instructions  as  to  the  proper  use  of  the  moti- 
vation rating  forms.  After  the  supervisors  understood  the  rating 
procedure,  each  supervisor  rated  each  of  his  men  who  had  completed  a 
questionnaire  booklet. 

This  approach  presented  a problem  with  collecting  measures  of  h 
resource  factors.  Several  of  the  factors  such  as  motivation,  fatigi  -,  and 
anxiety  can  fluctuate  with  time.  Ideally,  the  human  resource  factor 
measures  and  performance  measures  should  be  collected  simultaneously. 
However,  within  the  resource  constraints  of  this  study,  the  most 
efficient  way  to  collect  a great  deal  of  performance  data  was  to  rely 
on  records  of  past  task  evaluations.  This  meant  that  measures  of  several 
of  the  time-dependent  human  resource  factors  would  not  accurately  reflect 
the  state  of  the  individual  at  the  time  of  his  evaluation.  To  compensate 
for  this,  personnel  completing  the  portions  of  the  questionnaire  dealing 
with  time-dependent  factors  were  instructed  to  recall  their  last 
evaluation  and  answer  the  items  as  if  they  had  just  returned  from  the 
evaluation. 

Collection  of  performance  data.  Performance  measures  were  collected 
from  each  SRAM  technician's  Personnel/Crew  Evaluation  Reports,  Air  Force 
Form  2416.  Depending  on  the  length  of  time  an  individual  had  been  with 
the  squadron,  the  number  of  reports  per  individual  ranged  from  one  to 
over  ten  covering  the  previous  12-month  period.  These  evaluations  could 
reflect  performance  on  one  to  six  different  types  of  MSET  tasks.  The 
number  of  technical  order  errors,  safety  errors  and  reliability  errors 
reported  for  each  evaluation  task  was  recorded.  If  time  to  complete 
the  task  was  reported  on  the  evaluation  form,  it  was  also  recorded  as  a 
performance  measure. 

Additional  performance  indicators  were  collected  in  the  form  of 
supervisor's  ranking  of  his  technicians  on  the  accuracy  of  their  task 
performance  in  general,  and  ranking  on  speed  of  their  task  performance 
in  general.  A performance  score  for  accuracy  of  task  performance  and 
a score  for  speed  of  task  performance  was  assigned  to  each  individual 
by  calculating  his  percentile  rank  on  each  of  the  two  rankings. 


RESULTS 


An  examination  of  the  data  collected  from  the  Personnel /Crew 
. 1 1 li.i r h n Repi'ri  s indicatcil  that  low  numbers  of  technical  order  errors, 
-.af-  tv  errors  and  reliability  errors  were  reported.  For  example,  of  19o 
rj.?t  i. !0l(A)  evaluat  l<'>ns  collected,  110  had  zero  erro’'s,  4 5 had  one 
••err,  24  had  two  errors,  11  had  three  errors,  and  five  had  four  or  more 
• ■ s . Other  ‘iSF.T  task  evaluations  contained  similar  numbers  of  errors. 

' • result  of  the  low  number  of  errors,  the  planned  statistical  analyses 

i.n,:  rhe  hum.-m  resov.rce  factors  to  task  performance  errors  could  not 
. u:l  ' d.  Therefore,  the  analyses  were  conducted  using  the  super- 
■licr's  rankings  of  accuracy  and  speed  as  the  task  performance  measures. 

Charac teristics  of  Technicians  Ranked  High  on  Performance 
V ersus  Technicians  Ranked  Low  on  Performance 

The  first  analyses  conducted  were  to  compare  the  ..haracterlstics  of 
technicians  ranked  by  the  supervisors  as  high  on  task  performance  with 
technicians  ranked  low  on  task  performance.  Four  comparisons  were  made: 
(a)  462X0  SR.\M  technicians  ranked  high  on  accuracy  of  task  performance 
were  compared  with  462X0  SRAM  technicians  ranked  low  on  accuracy  of  task 
per fornvance,  (b)  462X0  SRAM  technicians  ranked  high  on  speed  of  task 
performance  were  compared  with  462X0  SRAM  technicians  ranked  low  on  speed 
of  task  performance,  (c)  463X0  SRAM  technicians  ranked  high  on  accuracy 
of  task  performance  were  compared  with  463X0  SRAM  technicians  ranked  low 
on  accuracy  of  task  performance,  and  (d)  463X0  SRAM  technicians  ranked 
high  on  speed  of  task  performance  were  compared  with  463X0  SRA.M  techni- 
cians ranked  low  on  speed  of  task  performance. 

The  SRAM  technicians  who  were  ranked  in  the  upper  'll  percent  of  the 
supervisor's  rankings  on  accuracy  and  speed  were  placed  in  the  high 
performer  groups.  Technicians  ranked  in  the  lower  27  percent  of  the 
supervisor's  rankings  were  placed  in  the  low  performer  groups.  Techni- 
cians ranked  high  and  technicians  ranked  low  were  compared  on  measures 
of  the  various  psychological,  experiential  and  biographic  factors.  The 
t-tost  was  used  to  compare  the  differences  between  the  mean  vaiues  of 
factors  measured  on  an  interval  scale,  while  the  chi-square  statistic 
was  used  to  analyze  nominal  level  data.  The  number  (n)  of  technicians 
in  the  high  and  low  comparison  groups  were  equal . 

Tables  7 and  8 contain  tlie  human  resource  factors  and  their  values 
which  were  significantly  different  between  the  high-  and  low-ranked 
462X0  technician  for  accuracy  of  task  performance  and  speed  of  task 
performance.  Human  resource  factors  which  did  not  differ  significant  y 
between  the  high-  and  low-ranked  technicians  were  not  included  in  the 
tables . 

Wlien  ranked  on  accuracy  of  task  performance  (Table  7),  the  high 
performers,  compared  to  the  low  performers,  had  spent  less  time  on 
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TABLE  7.  AFSC  462X0  TECHNICIANS:  HIGH  PERFORMERS  VERSUS  LOW 

PERFORMERS  ON  ACCURACY  OF  TASK  PERFORMANCE 


Human  Factors 
Variables 

1 

High  Performers 
n = 17 

Low  Performers  ' 

n = 17  1 

P 

Interval  Data 

Mean 

Standard  | 
Deviation! 

Mean  j 

1 

Standard  j 
Deviation ■ 

Months  on  Present  Team 

3.2 

'2.18 

i 

5.4  1 

f 

3.18  i 

< .05 

Times  on  Sick  Call 

0.8 

2.1  j 

2.02 

^ .05 

Extracurricular  Service 
Clubs 

0.24 

1.60  j 

0.44  1 

1 

0.0  1 

( 

0.00  ' 

• .05 

Extracurricular  Interest 
Clubs 

0.5 

0.62 

1 

0.  1 

0.24  1 

< .05 

Fatigue  - Trait 

1.6 

2.21 

4.9 

3.12  1 

< .01 

Fatigue  - State 

1.7 

1.61 

3.6 

3.48  1 

. .05 

Occupational  Opinion 
Scale : 

Satisfaction  with 
Air  Force  Policies 

1 

19.2 

2.92 

1 

i 

1 

15.3  1 

4.12  ! 

< .01 

Satisfied  with 
Assignment  Locality 

15.5 

4.38 

u.„  ! 

3.92  ! 

■ .01 

Satisfaction  with 

Promotional 

Opportunities 

12.6 

2.89  1 

1 

9.5  ' 

3.76  1 

• .01 

Total  Score 

62.6 

12.86 

50.1  1 

11.58 

• .01 

Group  Morale  Level: 
Satisfies  Individual 
Motives 

9.1 

1 

3.44 

1 

5.2 

. 

' 

2.74  1 

■ .001 

Homogeneity  of 
Attitude 

13.9 

2.82 

11.5 

3.69 

< .05 

Total  Score 
AQE  Scores 

53.4 

69.4 

10.91 

13.91 

42.4 

57.6  1 

10.54 

19.13 

< .01 
c .05 

Motivation: 

i 

Job  Curiosity 

72.4 

16.02 

43.5 

18.69 

U.Ol 

Persistence 

77.1 

15.21 

47.9 

28.62 

i 

!<.0t 

Professional 
Ident if icat ion 

1 

69.7 

15.96 

48.8 

25.59 

• .01 

Team  Attitude 

63.2 

13.22 

45.3 

24.6 

■ .01 

Or^anizat lonal 
Ident If icat ion 

69.7 

15.86 

48.2 

j 

19.20 

■ .01 

Self-Starter 

62.9 

18.21 

44.4 

27.49 

•-.01 

Overal I 

73.2 

n.46  1 

45.6 

27.49 

• .01 

p • probability  that  the  observed  differemes  between  the  factors  are  due  to  rham 
var lat ion 
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TABLE  B.  AFSC  46JX0  TTXiLN'lClANs : HIGH  FERFOXIEKS  VERSUS  LOW 

ULREORMEkS  ON  SPEED  OF  TASK  PERFCRFIANCE 


H-jn.an  Factors 
Variables 

High  Performers 
n = 17 

Low  Performers 
n = 17 

P 

Interval  Data 

Mean 

Standard 

Deviation 

Mean 

Standard 
Deviat ion 

Times  on  Sick  Call 

0.9 

1.  68 

2 , 2 

1.89 

< .05 

Extracurricular  Service 
Clubs 

0.2 

0.44 

0.0 

0.00 

< .05 

Gordon  Personal  Profile: 
Emotional  Stability 

28.2 

6.  29 

21.9 

10.52 

.05 

ResponsibI  1 i ty 

27.2 

4 . 8b 

21.6 

9.49 

< .05 

Ascendancy 

20.5 

3.68 

15.7 

7.50 

* .05 

Fatigue  - Trait 

2.3 

2.64 

5.0 

3.  '2 

< .05 

Occupational  Opinion 
Scale : 

Satisfaction  with 
Assignment  Locality 

15.4 

4.46 

11.9 

3.30 

< .05' 

Group  Morale  Level: 
Satisfies  Individual 

Motives 

8.6 

3.57 

5.7 

2.84 

^ .05 

Total  Score 

52.1 

11.  78 

43.4 

9.89 

< .05 

Motivation: 

Job  Curiosity 

65.9 

22.24 

48.2 

22.00 

<.01 

Persistence 

72.1 

20.70 

54.8 

31.84 

<.01 

Professional 

identification 

67.6 

16.  12 

50.6 

28.17 

<.01 

Team  Attitude 

57.9 

19.04 

51.8 

25.  18 

<.05 

Organlzat ional 
Ident 1 f icat Ion 

64 , 1 

20.33 

52.4 

18.30 

< .05 

Overal 1 

66.8 

19.76 

27.45 

<.01 

P “ probability  that  the  observed  differences  between  the  factp’'s  are  due 
to  chance  variation 


their  present  team,  had  fewer  occasions  to  report  to  sick  call,  partici- 
pated in  more  extracurricular  service  and  interest  clubs  prior  to  joining 
the  \ir  Force  and  reported  fewer  symptoms  of  psychological  fatigue.  The 
high-ranked  performers  also  reported  higher  levels  of  military  morale 
than  did  the  low-ranked  performers.  Specifically,  the  high  performers 
were  .more  satisfied  with  Air  Force  policies,  their  assignment  locality 
and  promotion  opportunities.  Higher  levels  of  group  morale  were  also 
characteristic  of  the  liigh-ranked  group.  In  particular,  the  high-ranked 
group  obtained  more  satisfaction  from  their  group  membership  and  perceived 
that  attitudes  of  other  group  members  were  more  similar  to  their  attitudes. 
In  terms  of  aptitude,  as  measured  by  the  general  AQE  score,  the  higli- 
ranked  group  had  higher  AQE  scores  than  the  low-ranked  group. 

When  the  performance  measure  was  speed  of  task  performance  (Table  8), 
a somewhat  different  set  of  characteristics  distinguished  the  high 
performer  from  the  low  performer.  Like  the  high-ranked  performer  on 
accuracy  of  task  performance,  the  high-ranked  performer  on  speed  of  task 
performance  had  fewer  occasions  to  go  to  sick  call,  participated  in  more 
extracurricular  service  clubs  prior  to  joining  the  Air  Force,  reported 
fewer  fatigue  symptoms,  was  more  satisfied  with  his  assignment  locality 
and  reported  higher  levels  of  group  morale  than  the  low- ranked  performer. 

In  this  comparison,  three  personality  variables  distinguish  the  high  from 
the  low  performer.  The  high-ranked  performer  scored  higher  on  emotional 
stability,  responsibility  and  ascendancy  subscores  of  the  Gordon  Personal 
Profile.  The  higher  scores  for  the  high  performer  indicated  that  he  was 
more  emotionally  stable  and  well  balanced  and  experienced  lower  anxiety 
and  nervous  tension  levels  than  the  low-ranked  technician.  He  also 
handled  responsibility  better  than  the  low-ranked  performer  and  tended 
to  be  more  self-assured,  more  assertive  in  relationships  with  others  and 
took  a more  active  role  in  the  group. 

The  motivation  measures  differed  significantly  between  the  high  and 
low  performer  groups  for  both  performance  measures.  For  all  but  one  of 
the  measures  of  motivation,  the  high-ranked  performer  was  rated  as 
exhibiting  significantly  higher  levels  of  motivation  than  the  low-ranked 
technician.  ’ 

Comparisons  bctwjcn  the  463X0  SRAM  technicians  ranked  high  or  low 
on  accuracy  of  task  performance  are  presented  in  Table  9.  The  high- 
ranked  performer  participated  in  more  extracurricular  individual  sports, 
such  as  tennis,  swimming,  track  and  wrestling,  than  did  the  low-ranked 
performer.  Unlike  the  462X0  technicians,  the  463.XO  technician  rated 
high  on  accuracy  of  task  per formance, reported  higher  state  anxiety 
levels  and  less  satisfaction  with  Air  Force  promotion  opportunities.  In 
terms  of  post-high  school  education  activities,  a much  larger  percentage 
of  high-ranked  technicians  pursued  these  activities  than  did  the  low- 
ranked  technicians. 
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TABLE  9:  AFSC  A63XO  TECHNICIANS:  HIGH  PERFORMERS  VERSUS  LOW 

PERFORMERS  ON  ACCURACY  OF  TASK  PERFORMANCE 


Human  Factors  , High  Performers 

Low  Performers 

Variab  Les 

n = 

16 

n 

= 16 

Interval  Data  j Mean 

i j 

Standard 
Dev iat ion 

Mean 

Standard 
Deviat ion 

Extracurricular 
Individual  Sports 

0.80 

0.94 

0.1 

0.35 

<.05 

State  Anxiety 

4A.07 

11.19 

32.5 

17.82 

<.05 

Occupational  Opinion 
Scale : 

Satisfaction  with 
Promotional 
Opport  unit ies 

8.40 

2.68 

10.5 

3.00 

<.05 

Motivation: 

•lob  Curiosity 

79.3 

22.35 

47.0 

28.34 

<.01 

Persistence 

89.3 

15.10 

41.3 

28.12 

<.01 

Professional 
Ident i f ica t ion 

67.7 

24.41 

40.3 

20.99 

<.01 

Team  Attitude 

75.3 

20.57 

47.7 

23.21 

<.01 

Organ izat ional 
lden‘ if ication 

58.7 

20.13 

37.3 

23.06 

<.01 

Self-Starter 

79.7 

21.67 

48.0 

29.87 

<.01 

Overall 

78.3 

23.8 

44.7 

23.79 

<.01 



- - J 

Nominal  Data 

Frequency 

Percentage 

Frequency 

Percentage 

J 

Post-High  School 

* 

Education : 

<.05 

None 

2 

13 

9 

60 

g 

Vocat ional 

1 

7 

1 

7 

Col  lege 

10 

67 

4 

27 

Junior  College 

2 

13 

0 

0 

Other /Correspondence 

0 

0 

1 

7 

P = probability  that  the  observed  differences  between  the  factors  are 
due  to  chance  variation 


32 


Comparisons  between  the  463X0  technicians  ranked  high  or  low  on  speed 
of  task  performance  are  presented  in  T^ible  10.  High-ranked  technicians 
had  more  career  field  training  and  e.xperionce  as  measured  by  months  in 
career  field  and  more  system  training  and  experience  as  measured  by  montns 
in  SRAM.  Several  demographic  and  biographic  variables  diiiered  between 
the  high  and  low  groups.  A larger  percentage  of  the  high-tanked  Ll-.  itni- 
cians  were  married  while  a larger  percentage  of  the  low-ranked  technicians 
were  single.  Comparison  of  high  school  curriculums  indicated  that  a much 
larger  percentage  of  high-ranked  technicians  followed  a college  prepara- 
tory curriculum.  On  another  education  measure,  81  percent  of  the  high- 
ranked  technicians  reported  some  type  of  post-high  school  education 
activity  while  only  25  percent  of  the  low-ranked  performers  reported 
post-high  school  education  activity. 

In  terms  of  motivation  levels,  the  results  of  the  comparisons  are 
similar  to  the  comparisons  for  the  462X0  technicians.  High-ranked 
technicians  on  accuracy  or  speed  of  task  performance  had  significantly 
higher  motivation  ratings  than  the  technicians  ranked  low  on  these 
performance  measures. 

Correlations  Between  Human  Resource  Factors /Biog raphlc  Variables 
and  Supervisor  Rankings  of  Accuracy  and  Speed  of  Task  Performance 

Product-moment  corrt; lations  (McNemar,  1962)  were  calculated  between 
the  human  resource  factors/biographic  variables  and  tlie  supervisor 
rankings  of  accuracy  and  speed  of  task  performance  for  both  the  462.XO 
and  the  463X0  SRAM  technicians.  The  correlation  coefficients  for  all 
analyses  are  presented  in  Table  11.  An  examination  of  this  table  reveals 
that  many  of  the  correlations  are  low  and  not  s igni f leant  1 y different 
from  zero.  In  these  cases,  no  significant  relationships  were  indicated 
between  the  human  resource  factors/biographic  variables  and  measures  of 
task  performance.  Significant  positive  correlations  indicated  that  as 
values  of  the  human  resource  factor  or  biographic  variables  increased 
for  an  individual,  the  ranking  he  got  on  the  performance  measure  also 
tended  to  increase.  A significant  negative  correlation  indicated  that 
as  values  of  the  human  resource  factor  or  biographic  variables  increased 
for  an  individual,  the  performance  ranking  he  got  tt-nded  to  deiii'ase. 

The  human  resource  factors/biographic  variables  positively  related 
to  at  least  one  performance  measure  for  both  the  462X0  and  tlte  463X0 
technicians  Included  years  of  military  service,  months  in  career  field, 
responsibility  score  from  the  Gordon  Personal  I’lolili',  several  measures 
of  satisfaction  with  the  Air  Force,  measures  of  group  morale,  and 
measures  of  motivation.  As  technicians  spent  more  years  in  the  Air 
Force  and  more  months  in  their  career  field,  they  tended  to  be  ranked 
higher  on  one  or  both  of  tlic  performance  measures.  Tliose  teclinicians 
who  scored  higli  on  tlu'lr  ability  to  liandle  responsibility  also  tended 
to  be  ranked  higher  on  the  performance  measures.  As  satisfaction  with 
the  Air  Force  and  assignment  locality  incre.ised,  the  technicians  tended 


TABLE  10.  AKSC  463.XO  TECHNICIANS:  HIGH  PERFORMERS  VERSUS 

LOW  PERFORMERS  ON  SPEED  OF  TASK  PERFORMANCE 


Human  Factor-.  1 

High  Performers  ! 

Variables  1 

- - - ^ 

n = 

16  ' 

- T 

Interval  1 

1 

1 ! Standard  1 

1 ‘ J Deviation! 

U _L._  ..  L 

Months  in  Career  Field 

36.00 

! 

1 22.208  j 

Months  in  SRjVM 

' 24.188 

! 14.914  ' 

1 1 

Motivation:  1 

1 i 

Job  Curio.sity  ! 

88.4  ! 

10.60 

Persistence 

94.1 

7.  51 

Professional 
Ident if icat ion 

80.3 

1 

' 11.32 

Team  Attitude 

83.8 

12.45  j 

Organizational 
Ident if ication 

69.7 

1 

13.84  i 

Self-Starter  \ 

90.0 

11.55  [ 

Overall 

00 

00 

1 10.94  1 

1 1 

Nominal  Data  j 

Frequency 

- ---1 

I Percentage i 

1 

Marital  Status:  | 

1 

. 

Single  1 

3 ! 

19  1 

Married  ! 

11  1 

69  ; 

Divorced  ' 

2 1 

13  1 

i 

High  School  Curriculum:  ^ 

1 

1 

1 1 

1 

General  j 

^ i 

6 

College  Preparatory  | 

14 

18 

Vocational 

1 

6 

Agricultural  j 

° 1 

0 

Post^Hlgh  Schoo 1 i 

Education:  j 

} * 

None  ^ 

3 

1 19 

Vocational 

1 

i 6 

College 

56 

Junior  College 

3 1 

19 

Other /Correspondence 

0 1 

0 

L 

Low  Performers  | 

n = lb  ' 

I Standard  ' 
Mean  i • 

I Deviation 


13.813 


13.780 


29.42  <.01 


20.73  K.Ol 


I 25.23 
I 31.28 
' 24.05 


11  I 

• 3 I 


probability  that  the  ob.served  differences  between  the  f.ictors  are  due 
to  chance  variation 


TABLE  11.  CORRELATIONS  BETWEEN  HUMAN  RESOURCE  FACTORS 
AND  SPEED  AND  ACCURACY  OF  TASK  PERFORMANCE 


1 

' Human  Resource 

Factors 

462X0  SRAM 
Techn’ cians 
n = 64 

463X0  SRAM 
Technicians  | 

n = 55  1 

i 

Speed 

Accuracy 

Speed 

Accuracy 

Age 

-.10 

-.13 

.08 

.10 

Years  of  Service 

.28* 

.24 

.17 

.34* 

Number  of  Reeal istments 

.10 

.08 

.27* 

.26* 

1 Months  in  Career  Field 

.25* 

.20 

.29* 

.32* 

[ Months  in  SRAM 

.14 

.07 

.24 

.25 

Months  on  Present  Team 

-.21 

-.22 

-.07 

.10 

Number  of  Times  to 
Sick  Call 

-.22 

-.22 

.01 

-.08 

1 Number  of  Team  Sports 

-.05 

-.11 

-.05 

-.16 

1 

1 Number  of  Individual 
! Sports 

.14 

.08 

.28* 

.18  1 

Number  of  Service  Clubs 

.25* 

.20 

-.05 

.02 

Number  of  Interest  Clubs 

.26* 

.32* 

-.01 

.08 

j Trait  Anxiety  Level 

-.36* 

-.24 

-.32* 

-.15 

1 State  Anxiety  Level 

-.15 

-.04 

.15 

.20 

1 Gordon  Personal  Profile: 
1 Sociability 

.11 

.13 

-.11 

-.27* 

Emotional  Stability 

.30* 

.23 

.21 

.04 

Responsibility 

.34* 

.29* 

')7* 

.11 

Ascendancy 

.28* 

.23 

.05 

.02 

Fatigue  Symptoms  - 
Trait 

-.41* 

-.40* 

-.05 

-.09 

Fatigue  Symptoms  - 
State 

1 

-.29* 

-.26* 

.12 

-.02 
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TABLE  11.  CORRELATIONS  BETWEEN  HUMAN  RESOURCE  FACTORS  AND 

SPEED  AND  ACCURACY  OF  TASK  PERFORMANCE  (continued) 


Human  Resource 
Factors 

462X0  SRAM 
Technic ians 
n = 64 

; 

463X0  SRAM 
Technicians 
n = 55 

Speed 

Accuracy 

Speed 

1 

Accuracy 

LBDt):  Representation 

T 

.09  1 .22 

-.08 

-.36* 

Denuind  Reconciliation 

.10 

.18 

. 16 

-.03 

Tolerance  of 
Uncertainty 

.10 

.18 

-.04 

-25 

Persuasiveness 

-.00 

.13 

.28* 

-.06  1 

Initiation  of 
Structure 

uo 

.22 

.18 

1 

-.10  j 

Tolerance  of  Freedom 

.15 

.26* 

.05 

-.14  ; 

Role  Assumption 

.11 

.21 

.14 

-.08  j 

Consideration 

.03 

.13 

.15 

-.23  j 

Production  Emphasis 

.02 

.14 

-.08 

-.03 

Predictive  Accuracy 

-.02 

.10 

.12 

-.14 

Integration 

.07 

.19 

.06 

-.25  ! 

) 

Superior  Orientation 

.09 

.21 

.16 

-.10  1 

Occupational  Opinion: 

Air  Force  Policy  and 
Practices 

.1, 

27* 

.z/ 

.43* 

I 

1 

j 

-.01  i 

Assignment  Locality 

.35* 

.39* 

.43* 

.23 

Pay  and  Benefits 

.15 

.18 

.15 

.03 

Promotion 

Opportunities 

•20 

.28* 

. 12 

1 

1 

-.16  j 

Social  Status 

.22 

.24 

.36* 

.00  I 

Total 

.27* 

. 34* 

.33* 

-.03  j 

Organizational  Climate: 
Structure 

.09 

.12 

.09 

1 

-.09 

Responsibility 

-.14 

-.07 

-.21 

-.29* 

Rewards 

.08 

. 06 

.18 

-.13 

Risk 

-.11 

-.05 

-.06 

I 

1 

1 

-.25  1 

TABLF  U.  CORRELATIONS  BETWIIEN  HU.'IAN  RESOURCE  FACTORS  'vND 

SPEEIy  AND  ACCURACY  OF  TASK  PERFORMANCE  (continued) 


Human  Re.source 
Factors 

462X0  SRAM 
Technicians 
n = 64 

1 

46JX0  SRAM  1 

Technicians  ! 

n = 55  j 

Speed 

Accuracy 

Speed 

Accuracy  ! 

Warmth 

.27* 

.29* 

.05 

-.24  I 

Support 

.06 

.08 

.20 

! 

1 

’ Standards 

. I"' 

.18 

.20 

-.14 

Conflicts 

.10 

.11 

.07 

-.20  ' 
1 

Identity 

.12 

.22 

.17 

-.23 

Group  Morale: 

j 

i 

Satisfyi.,^  individual 
Motives 

.34* 

.41* 

.29* 

1 

-.07 

Homogeneity  of 
Attitude 

.30* 

.32* 

.27* 

1 

.08  , 

Satisfaction  with 

Interpersonal 

Relations 

.23 

.22 

. 34* 

1 

.00  1 

Satisfaction  with 
Leader 

.11 

.15 

.33* 

1 

.00  1 

Total 

.33* 

.37* 

.43* 

.01  1 

General  AQE  Score 

.16 

.22 

.26* 

,n  i 

Motivation; 

i 

Job  Curiosity 

.37* 

.46* 

.53* 

.57*  ; 

Persistence 

.31* 

.37* 

.61** 

.71**  1 

Professional 

Identification 

.29* 

,32* 

. 42* 

1 

.51*  1 

Team  Attitude 

.16 

.24 

.41* 

. 50* 

Organizational 

Identification 

.32* 

.37* 

. 38* 

.45*  1 

Self-Starter 

. 12 

.23 

.43* 

.54*  1 

Overall 

.29* 

.38* 

.52* 

.61**  j 

*p  _<  .05,  the  probability  that  the  values  of  the  coefficients  are 
due  to  chance  variation 

**p  ^ .01,  the  probability  that  the  values  of  the  t:oe f 1 ic lent s are 
due  to  chance  variation 
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tu  gL-t.  higher  r.mkings  on  the  performance  measures.  As  technicians 
perceived  group  membership  to  satisfy  more  of  their  individual  motives, 
and  as  they  perceived  more  similarity  between  group  members'  attitudes 
and  their  own  attitudes,  they  tended  to  be  ranked  higher  on  the  performance 
measures . 

A significant  negative  correlation  occurred  between  trait  anxiety 
level  and  task  performance  rankings.  Individuals  with  high  levels  of 
trait  anxiety,  tended  to  be  ranked  ] ower  on  "speed  of  task  performance. 

Although  the  correlations  be.tween  accuracy  of  task  performance  and  trait 
anxiety  were  not  significant,  they  also  represented  a negative  relationship. 

The  remainder  of  the  correlation  coefficients  may  be  interpreted  in 
a manner  similar  to  the  preceding  interpretations. 

Correlation  coefficients  were  also  calculated  between  the  human 
resource  factors/biographic  variables  and  tas'x  completion  time.  Since 
data  were  available  for  only  a limited  number  of  MSET  tasks,  these 
correlations  were  not  interpreted.  These  results  are  presented  in 
Table  C-1  in  Appendix  C. 

Regression  Equations  to  Predict  Task  Performance 

In  the  original  analysis  plan,  regression  equations  were  to  be 
developed  to  predict  task  errors  and  task  completion  times  for  each  of 

the  11  categories  of  maintenance  subtasks.  It  was  also  planned  to  use  * 

these  equations  in  the  SAINT  computer  simulation  program  developed  in  ^ 

the  earlier  study  (Askren  et  al.,  1976)  to  predict  human  performance  on 

maintenance  tasks.  However,  the  limited  amount  of  time  data  and  the  low 

numbers  of  technical  order,  safety  and  reliability  errors  reported  on  the 

Personnel/Crew  Evaluation  Reports  precluded  these  analyses. 

•I 

Consequently,  stepwise  multiple  regression  analyses  (see  Draper 
& Smith,  1966)  were  conducted  using  supervisor  rankings  of  accuracy  and 
speed  of  task  performance  as  the  performance  criterion  measures.  The 
intent  of  tliese  analyses  was  to  determine  the  combinations  of  human 
resource  factors/biographic  variables  which  were  related  to  and  predictive 
of  these  performatice  measures.  Since  these  performance  measures  were  not 
compatible  with  the  SAINT  computer  simulation  model,  no  attempt  was  made 
to  integrate  the  equations  with  the  SAINT  model . 

The  stepwise  multiple  regression  analyses  yielded  four  equations  •< 

which  predict  supervisor  rankings  of  technician  performance:  (a)  accuracy 

of  task  performance  for  the  462X0  SRj\M  technicians,  (b)  speed  of  task 
performance  for  the  462X0  SRAM  technicians,  (c)  accuracy  of  task  perform- 
ance of  the  463X0  SRAM  technicians,  and  (d)  speed  of  tas!  performance  fc 
the  463X0  SRj\M  technicians. 
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Six  human  resource/biographic  factors  were  found  to  be  predictive 
ranked  accuracy  of  task  performance  for  462X0  technicians.  The  mult  ip L 
regression  equation  resulting  from  this  analysis  was: 


y = L4.1824  + .8249Xi  + .3540Xp  - .4368X3  - .3263Xc  + 

.3817X5  - .2338X6 

where 

y = predicted  value  of  supervisor's  ranking  of  a cocacy  ui  ta.si-- 
performance  - 462X0  technician 

X3  = motivation  - job  curiosity 

X2  = satisfaction  with  assignment  locality 

X3  = motivation  - self-starter 

X4  = organizational  climate  - reward 

X5  = group  morale  - satisfies  individual  motives 

X6  = satisfaction  with  pay 


The  multiple  correlation  coeffleient  (R)  between  the  six  factors  and 
ranked  accuracy  of  task  performance  was  R = .7176.  The  proportion  of 
variance  (R^)  in  ranked  accuracy  of  task  performance  accounteil  ■■'r  by 
the  six  factors  was  .5147. 

Seven  human  resource  factors/biographic  variables  were  predictive 
of  ranked  speed  of  task  performance  for  462.XO  technicians.  The 
resulting  equation  was: 


y = 33.1879  - .3193Xi  + .1933X2  + .2132X3  + .2456Xu  - .22.4IX5  + 
.2218Xe  + .1702X7 

where 

y = predicted  value  of  supervisor's  ranking  of  speed  of  t,o;k 
pcrfornvince  - 462X0  technicians 

X 1 = number  of  trait  fatigue  symptoms 

X2  “ satisfaction  with  assignment  locality 


X3  = number  of  extracurricular  service  clubs 
X.',  •=  group  morale  - homogeneity  of  attitude 
X5  = organizational  climate  - risk 
Xf,  = Gordon  Personal  Profile  - ascendancy  score 
X7  = number  of  extracurricular  interest  clubs 

Ihe  i'!i' i L i i>  I c-  correlation  coefficient  (R)  between  the  seven  factors  and 
ranufcj  speed  of  task,  performance  was  R = .6743.  The  proportion  of 
variance  (R-  J accounted  for  in  ranked  speed  of  task  performance  w.is  .4546. 

For  the  463X0  technicians,  the  multiple  regression  equation  for 
pri^dicting  ranked  accuracy  of  task  performance  was: 


y = 13.5316  + .7897Xi  - .3IIIX2  + .I99IX3  + .I588X4 

where 

y = predicted  value  of  supervisor's  ranking  of  accuracy  of  task 
performance  - 463X0  technicians 

•Xi  = motivation  - persistence 

X2  = group  morale  - satisfaction  with  leader 

X3  = number  of  extracurricular  interest  clubs 

X4  = number  of  extracurricular  individual  sports 

The  multiple  correlation  coefficient  was  R = .7802  and  R^  = .6087. 

The  multiple  regression  equation  for  predicting  ranked  equal  speed 
of  task  performance  for  the  463X0  technicians  was: 


y = 70.881  7 + .6173i  - .4230X2  + .3IO9X3  - . 3353.X4  + 

.3272X5  + .2168Xe 

where 

y = predicted  value  of  supervisor's  ranking  of  speed  of  task 
performance  - 463X0  technicians 
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= motivation  - persistence 

X2  = LBDQ  - consideration 

X3  = number  of  extracurricular  interest  clubs 

X^  = organizational  climate  - conilict 

X5  = organizational  climate  - structure 

X^  = years  of  service 

The  multiple  correlation  coef f icient  was  R = .7805  and  R'’  = .6091. 

Stepwise  multiple  regression  analys.es  were  also  performed,  using 
task  completion  time  as  the  performance  measure.  Since  the  amount  of 
time  data  was  limited,  it  restricted  these  analyses  to  a small  number  of 
MSET  tasks.  Summaries  of  these  analyses  are  contained  in  Table  C-2 
through  C-7  of  Appendix  C. 

Sununary  1 >f  the  Huru.m  Resource  Factor  - Task  Performance  Ai lalyses 

Table  12  summarizes  the  results  of  tiie  preceding  three  analyses. 

Only  factors  related  to  task  performance  as  <i  result  of  one  or  more  of 
the  preceding  analyses  are  included  in  the  table.  The  X symbol  in  the 
table  indicates  that  a statistically  significant  (p  <.03  or  pu.Ol) 
relationship  was  found  between  the  human  resource  varial)!'  ami  suicivisor 
rankings . 

Examination  of  the  table  reveals  the  number  of  times  a human  resource 
factor  or  biographic  variable  was  found  significantly  related  to  task 
performance  as  a result  of  twelve  separate  analyses.  Fai:tors  wiiich 
appeared  in  four  or  more  analyses  included  extracurricular  activities, 
such  as  interest  and  service  clubs;  trait  fatigue;  s.itisfaction  with  tlie 
Air  Force  in  general  and  satisfaction  with  assignment  locality  in 
particular;  group  morale  measures;  months  in  career  field;  individu.il 
responsibility  score;  and  all  the  motivation  measures. 

Evaluat ion  of  Human  Resource  and  Equipment /Envirimmenta I 
Fac tors  Across  Missile  Systems 

The  missile  Maintenance  Survey  was  administered  to  all  SR;\M, 

Minuteman  III  and  GENIE  personnel  with  four  objectives:  to  identily 

those  human  and  equipment/environmental  f.ictors  which  experienced 
technicl.ins  felt  Influenced  performance;  to  identify  additional  f.i.tors 
not  identified  by  the  research  team;  to  obtain  a prelimin.iry  .isses.sment 
of  gener.i  1 izab i I ity  of  the  factors  over  several  missile  svstems;  and  to 
assess  the  relative  Inl luence  of  human  and  i-quipment /envi ronment a I 
factors  on  task  performance. 
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TABLE  12.  SUMMARY  OF  HL'MAN  RESOURCE  FACTORS  RELATED  TO  TASK  RERFOrcM.A„NCE  AS 
THREE  A.NALYSIS  TECiLNIQUES  (Continued) 


■fi.  III  111'  in.  1.1  iiri-s  1 .ir  earh  laitor  were  calculated  and  rank 
It.  i.d.  ;ti,-  .r.cia  ri.sairci  t’actarti  were  ranked  from  one  (the  factor 
■ c.  ; , 'cit  T.  i..-  luiuced  pi  riermaace)  to  ten  (tiie  factor 

.'  >■  i'-'.  • ■'  1<  1st  ini  lueiced  ’performance).  The  nine  equipment/ 

u ■.  i.ncuiai  t 1 rs  were  sir..iljr!y  ranked.  The  results  of  the  rankings 
■'  • ‘-cil  1'  i.cle  li.  it  . Ill  he  ,een  th.at , for  all  technicians,  the 

. c ....  .r  ■_  t ..tors  .'!  am  cohes  iveness,  emotional  stability,  and 
'■■  ■ . ; i r it  e-‘  i...  111.  -.r.  t ae  mos’  Influence  on  task  performance, 

or.-. nil  .iiioc.  •.  ..’.I  m.iit.ir.  morale  and  attitude,  and  aptitude  were 

• it  t i.  ’ . . 1-  iiMi.t  ' ' i.*nc  on  t .sk  perf ormance . 

It  i.'ii  1 ...  ill.,  ' ;e  tile  degree  to  which  the  opinion  data  and 
■ -id  d iia  igree  in  identifying  the  human  resource  factors 

cMcv.int  to  task  performance.  Comparisons  between  the  technicians' 
rat  Lags  oi  several  hunuin  resource  factors  and  the  number  of  times  these 
I ai  tors  were  round  to  bo  related  to  task  performance  in  the  previous 
analyses  give  an  indication  of  the  extent  of  agreement  between  the 
two  sets  ol  data.  Team  cohesivenes.s  and  fatigue  were  eked  one  and 
three  in  ti-rms  of  influence  on  task  performance.  These  iactors  were 
al.so  fouiid  to  be  related  to  task  performance  in  five  or  more  of  the 
analyses.  However c 'while  the  opinion  data  indicated  that  emotional 
stability  was  a hui.?.in  resource  factor  rated  high  in  terms  of  influence 
on  performance,  measures  of  emotional  stability  were  related  to 
per forauince  in  only  one  or  two  of  the  analyses.  Organizational  structure 
and  aptitude,  rated  low  in  Influence  on  performance  were  related  to 
performance  in  only  orui  or  two  of  the  analyses.  Military  morale  and 
attitude  also  received  low  ratings  from  the  technicians.  However,  over- 
all measures  of  milttar-y  morale  and  satisfaction  with  assignment  locality 
In  particular  were  found  to  be  related  to  task  performance  in  four  and 
Seven  analyses,  respectively. 

Fur  the  equlpraent/environmental  factors,  equipment  reliability, 
we.itiier  conditions,  and  operation  of  equipment  were  rated  as  having  the 
must  influence  on  performance.  Work  place  size  and  shape,  and  clothing 
types  Were  rated  as  having  the  le.ist  Influence  on  performance. 

Few  additional  human  resource  or  equ ipment /environment al  factors 
were  identified.  The  factors  which  appeared  most  often  and  the  number 
of  times  they  were  mentioned  are  presented  in  Table  14. 

To  assess  the  degree  of  agreement  among  technicians  the  human 
resource  factors  and  equipment/environmental  factors  were  compared  among 
systems,  career  fields,  and  bases.  Similar  rankings  among  technicians 
itom  different  systems,  career  fields  or  bases  would  indicate  similar 
opinions  on  the  importance  of  the  influence  these  factors  had  on  perform- 
ance. Whin  compared  in  this  irnmner,  the  rankings  of  the  human  resource 
•nid  equipment/environment.il  factors  among  these  groups  were  essentially 
similar  to  t lie  rankings  pre.sented  in  Table  13.  Tables  15  tlirough  20 
contain  the  Spearman  rask  correlation  coefficients  among  the  rankings. 


4h 


1 

■ \ 


TABLE  13.  RACKED  INFLUENCE  OF  HUMAN  RESOURCE  FACTORS  AND  EQUIPMENT/ 
ENVIRONMENTAL  FACTORS  ON  ^L•\ I NTENANCE  PERFORMANCE* 


1 Human  Resource 

1 Factors 

1 

7 

Rank'^ 

Equipment/ Environmental 
Factors 

1 

Rank^  j 

1 

1 Team  Cohesiveness 

1 

Equipment  Reliabiltiy 

1 

i 

j Emotional  Stability 

2 

Weather  Conditions 

2 

1 e • 

Fatigue 

* 

Operation  of  Equipment 

3 1 
1 

Systems  Training/Experience 

Teclinical  Orders 

4 ' 
1 

Leadership 

5 

Lighting  Conditions 

5 1 
1 

1 Motivation 

Noise  Level 

6 j 

Career  Field  Training 

Equipment  Salety  Features 

7 : 
1 

Organizational  Structure 

8 

Work  PI  .ace  Size/Sh.ipe 

8 1 

1 Military  Morale/Attitude 

(Nothing  Types 

9 i 
1 

Aptitude 

10 

1 

^Data  based  on  opinion  data  from  SRj\M,  Minuloman  .ind  CF.NIE 
technicians  (n  = 230) . 

^Factors  ranked  1 had  most  influence  on  performance.  F,i>  tors 
ranked  9 or  10  had  least  influence. 
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TABLE  14.  ADDITIONAL  FACTORS  IDENTIi'IED  BY  MAINTENANCE  TECHNICIANS 
AS  HAVING  AN  INFLUENCE  ON  MAINTENANCE  PERFORMANCE 


j 

Fa^-  cur 

Number  of  Times 
Mentioned 

^ Military  Regulations  and  Procedures 

13 

I 

: Usefulness  of  Malr-  enance  Equipment 

9 

1 

j Personal  Life 

j Respect  and  Reinforcement  from  Superiors 

7 

j Communication  Between  Supervisor  and  Technicians 

6 

1 ! 

1 Feelings  of  Self-Accomplishmcnt/Pride 

6 

i 

1 Maturity  of  Technician 

6 

Fellow  Crew  Members 

I 

6 

j Cooperation  Between  Shops 

5 

1 

Equipment/Parts  Availability 

5 

j Shift  Work 

5 

i 


i 


Equinnent  Serviceability 


5 


TABLE  15. 


SPEARMAN  RANK  CORRELATION  COEFFICIENTS  FOR  RANKINGS 
OF  HUMAN  RESOURCE  FACTORS  OVER  MISSILE  SYSTEMS 


Missile 

System 

SRAM  1 

1 

' Minuteman  j GENIE 

SRAM 

! 

1 

i 

Minuteman  ' 

1 0.79A** 

! 1 

GENIE 

1 0.820** 

0.636*  ’ 

*p  < .05 

**p  < .01 


TABLE  16.  SPE.ARMAN  RANK  CORRELATION  COEFFICIENTS  FOR  RANKINGS 

OF  EQUlPMl'.NT/ENVIRONMKNI.Al.  FACTORS  OVIIK  MISSILE  SYSTEMS 


Missile  ! 

System  | 

i 

SRf\M  1 Minuteman  i 

GENIE 

SRAM  ] 

1 

1 i 

Minuteman  A 1 

0.767*  ' 

GENIE 

' 

0.783**  1 ' 0.7OO* 

1 

*p  ; .05 

**p  i .01 


TABLE  17.  SPEAR.M,\N  R/\NK  CORRELATION  COEFFICIENTS  FOR  R,\NKINGS 
OF  HUMAN  RESOURCE  FACTORS  OVER  CAREER  FIELDS 


C.itfer  1 

Field  1 

1 

4t)2XO 

463X0  j 443X0 

462X0  1 

! 

.<6  i.XO 

0.903** 

1 

44  JXO 

0.885** 

0.709*  j 

A 9 


*1’  - .05 

**p  < 


TABLE  IS.  SHEARMAN  RANK  CORRELATION  COEFFTCTENTS  FOR  RANKINGS 

:)F  r■.:U•  I I’MENT/ ENVIRONMENTAL  FACTORS  OVER  CAREER  FIELDS 


Carcur  | 

FielJ  1 

462X0  j 

463X0 

443X0 

A 6 2X0 

1 

i 

463X0 

1 0.542 

443X0 

0.717* 

1 o'.  683* 

*P  • 05 


TABLE  1'^-  SPEARMAN  RANK  CORRELATION  COEFF ICIENTS  FOR  RANKINGS 
OF  HUMAN  RESOURCE  FACTORS  OVER  BASES 


....  -y  --  i 

Bases  i Minot  ! Grand  Forks 

Wurtsmith  j 

Kincheloe  j 

K.l.  Saw>’er 

1 

Minot  { 

Grand  Forks | 

. t 1 

Wurtsmith  | 
Kincheiot; 

i 

I 

0.964**  1 

0.779*  } 0.772** 

i 0.609**  i 0.764** 

1 

1 

1 

0.924** 

1 

K.l.  Sawyer 

0.800**  J 0.591* 

j 0.691* 

0.852** 

1 

! - 

*p  L .05 

**p  i .01 


TABLE  20.  SPEARM/\N  R.\NK  CORRELATION  COEFFICl ENTS  FOR  R^VNKINGS 
OF  EQUl  PMENT/E.WIRONMENTAL  FACTORS  OVER  BASES 


1 

Bases  j 

Minot 

1 

Grand  Forks 

Wurtsmith 

1 Kincheloe  j K. I • Sawyer 

.Minot  ] 

i 

1 

Grand  Forks  1 

0.917** 

j 

1 ■ 

1 ; 

1 

Wurtsmith  | 

^ 0.650* 

1 0.783** 

1 1 

Kineheloe  ^ 

1 0.683* 

i 0.781** 

0.833** 

1 1 

1 { 

K.l.  Sawyer 

j 0.7  33* 

0.883** 

0.783** 

j 0.583  1 

*p  < .Oil 

**p  < .01 
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Almost  all  rankings  were  significantly  positively  correlated,  indicating 
that  regardless  of  system,  career  field  or  base  assignment,  the  techni- 
cians agreed  on  the  relative  influence  the  factors  had  on  performance. 
The  probability  (p)  that  the  values  of  these  coefficients  were  due  to 
chance  variation  is  noted  in  the  tables.  The  rankings  for  each  group 
are  contained  in  Tables  C-8  through  C-10  of  Appendix  C. 


Due  to  apparent  misinterpretation  of  the  survey  instructions, 
responses  to  the  items  designed  to  assess  the  relative  influence  of 
human  resources  versus  equipment  factors  were  not  usable. 


Task  Performance  Reliabilitv  Values 


Some  additional  findings  resulted  from  an  examination  of  the  MSET 
evaluations  for  the  162X0  SfOiM  technician.  A measure  of  task 
performance  reliability  was  calculated  for  each  category  of  maintenance 
subtasks.  This  value  was  simply  a proportion  of  correctly  performed 
subtasks  out  of  the  total  number  of  subtasks  attempted.  For  example, 
an  individual  who  performed  90  of  100  subtasks  correctly  would  have 
a task  performance  reliability  value  of  0.90. 


Since  the  technical  orders  for  the  462X0  technicians  specifically 
outlined  each  team  member's  assigned  subtnsks,  the  462X0  MSET  evaluat lc>ns 
yielded  the  most  accurate  data  for  calculating  these  values.  Table  21 
contains  the  task  performance  reliability  values  for  10  of  the  11 
categories  of  maintenance  subtasks.  Since  there  were  no  troubleshooting 
tasks  reported  for  the  462X0  SRAM  technicians,  task  performance  reli- 
ability values  could  not  be  calculated  for  this  category  of  maintenanc' 
subtasks.  The  value  .9871  represents  the  task  performance  reliability 
value  based  on  ail  subtasks  combined  and  represents  a general  task 
performance  reliability  value. 


Most  of  the  values  were  less  than  1.0,  and  those  values  which  did 
equal  1.0  were  based  on  relatively  few  data  points.  When  confidence 
intervals  were  calculated  for  those  categories  of  subtasks  with  values 
less  than  1.0,  for  only  two  categories  of  subtasks,  align  and  calibrate, 
adjust  did  the  upper  limit  of  the  confidence  interval  equal  1.0. 


r 
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TABLE  21.  task  PERFORMANCE  RELIABILITY  VALL^S^ 


Subtask 

Category 

Number 

Attempted 

Number 

Correct 

Task  Performance 
Reliability  Value 

Confidence 
Interval  (95%) i 

.Align 

785 

783 

0.9974 

1.0000-0.9942  1 

Calibrate/ Ad j ust 

427 

425 

0.9953 

1.0000-0.9888 

Handle 

2332 

2309 

0.9901 

0.9941-0.9861 

Inspect 

1986 

1958 

0.9859 

0.9911-0.9807 

Install 

2303 

2265 

0.9835 

0.9887-0.9783 

Operate 

2690 

2664 

0.9903 

0. 9943-0. 9B63 

1 Remove 

2319 

2275 

0.9801 

0.9866-0.9754 

Repair 

29 

29 

1.0000 

— 

Service 

160 

155 

0.9688 

0.9957-0.9418 

Test 

47 

47 

1.0000 

— 

Troubleshoot 

— 

1 

— 

Total  - all  tasks 

13078 



12910 

0.9871 

- 1 

0.9881-0.9861 

' Based  on  data  from  287  MSET  evaluations  of  80  462X0  technicians. 
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DISCUSSION 


llie  rcsuLls  of  this  research  have  identified  some  of  the  haman 
resource  tuetors  and  biographic  variables  associated  with  hunuin 
performance  on  missile  maintenance  and  handling  tasks.  It  h;is  also 
produced  additional  findings  in  tlie  form  of  task  perlormance  reliability 
•aiues.  The  research  method,  investigating  a -number  of  human  resource 
lactor/task  perlormance  relationships  simultaneously,  appears  to  offer 
a great  deal  of  utility  in  future  work  . this  kind. 

One  of  the  latf^est  obstacles  lIiIs  research  had  to  deal  with  was 
the  lack  of  reported  task  erf  ormance  errors.  Sample  data  sets  pro- 
vided by  the  Air  Fore,  curing  early  research  planning  had  produced  an 
e.xpec tation  that  suifrcient  error  data  w.juld  be  available. 

The  absence  o.  error  data  resulted  in  an  inability  to  perform 
many  of  the  planned  analyses.  It  was  not  possible,  for  example,  to 
develop  predictive  equations  for  performance  on  each  of  the  11  mainte- 
nance task  categories.  These  equations  would  have  been  used  in  the 
S.AINT  computer  modeling  program  described  in  tlie  earlier  study  (Askren 
et  al . , 1976).  Since  the  equations  could  not  be  calculated,  it  was 
also  not  possible  to  determine  if  the  prediction  equations  differed 
among  maintenance  task  categories.  Any  differences  found  among  these 
equations  could  have  been  used  to  evaluate  the  utility  of  the  task 
class! lication  scheme. 

The  analyses  conducted  using  the  supervisor  rankings  of  accuraLV 
and  speed  of  task  performance,  however,  allowed  many  of  tlie  original 
goals  to  be  accomplished.  The  research  effort  identified  those  human 
resource  factors  and  biographic  variables  related  to  the  various  , 
measures  of  performance.  In  addition,  the  nature  of  the  human  resource 
factors  and  biographic  variables  related  to  task  perfornumce  suggests 
potential  ajipl  Icat  ions  for  these  relationships. 

Till'  re  l.jt  ionships  between  s.ipervlsur  rankings  ol  task  per  formanoe 
and  several  of  the  human  resource  factors  appear  to  have  potential 
applications  in  selection  of  missile  technicians.  Based  on  SRAM 
technician  data,  those  wlio  attained  high  scores  on  the  general  AQK 
test,  those  wlio  have  followed  a more  academicallv  orientid  high  sch.ool 
curriculum  and  tliose  who  have  some  post-high  sc  ol  education  would 
be  more  likely  to  be  ranked  In  the  group  of  high  performers.  Other 
selection  crileriti  could  be  based  on  measures  of  emotional  stability 
siu  h as  anxiety  level  and  the  ability  to  handle  respons  ibi 1 i t v . The 
individual  who  reports  lower  trait  anxiety  levels,  higher  st.tti' 
anxiety  levels  .md  a willingness  to  assume  higher  levels  ot  responsi- 
bil  ity  tends  to  be  ranked  higlu'r  on  t isk  piT  t orniance . It  is  recog- 
nized that  a number  of  selection  procedures  and  criteii.i  are 
currently  in  use  tor  all  Air  Force  personiu-1 . Nevertheless,  the 
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relationships  which  emerged  from  these  kinds  of  analyses  can  serve  to 
validate  or  supplement  current  selection  procedures  and  criteria. 

The  study  results  also  suggest  that  the  human  resource  factors/ 
performance  relationships  could  have  applications  for  leaders  at  the 
squadron  level.  Motivation,  military  morale,  fatigue,  and  levels  of 
team  cohesiveness  were  factors  related  to  performance  for  SR^\M  personnel 
in  this  study.  Consideration  of  these  factors  at  the  local  squadron 
level  might  suggest:  squadron  policy  Changes  which  would  be  aimed  at 

improving  morale;  changes  in  work  schedules  directed  at  reducing  fatigue 
and  increased  attention  to  work  team  selection  to  improve  group  morale. 

The  reader  should  be  cautioned  on  the  interpretation  of  human 
resource  factors  which  were  not  found  to  be  related  to  task  performance. 
Although  an  examination  of  Table  12  could  result  in  research  priorities 
assigned  to  those  factors  which  appeared  in  several  analyses,  the 
other  factors  should  not  be  ignored.  It  would  be  premature,  on  the 
basis  of  this  study,  to  state  tliat  leadership  style  and  organ i xat iuna 1 
climate,  for  example,  were  not  significantly  related  to  task  perform- 
ance. Certainly,  additional  research  needs  to  be  conducted  to  establish 
the  validity  and  generalizability  of  relationships. 

The  task  performance  reliability  values  seem  to  have  potential 
application  to  system  safety  analyses.  The  reliability  value  based  on 
all  tasks  combined  could  better  represent  overall  human  performan«.e 
for  missile  handling  tasks.  Certainly  the  human  reliability  value  of 
1.0,  the  value  typically  used  in  systems  safety  analyses,  does  nut 
accurately  reflect  the  reliability  of  human  performance.  It  is 
cautioned  that  the  reliability  v, lines  reported  here  sliould  be  validated 
through  collection  of  additional  task  error  data. 

iinother  product  of  this  research  effort  which  seems  to  have  utility 
for  future  studies  is  the  research  approach  itself.  This  study  investi- 
gated simultaneously  a number  of  factors  and  variables  wiiich  were 
[locent  tally  related  to  task  performance.  Tlu  i ai  t that  this  study  was 
in  large  part  exploratory  dictated  this  type  of  appro, ich.  However,  it 
would  appear  that  future  research  using  this  .ipproach  ra.ay  well  be 
instrument.il  in  identifying  the  combin.it  ions  of  hum.an  resource  factors 
which  .are  related  to  task  performance,  the  relative  influt-nce  of 
various  factors  on  i>e! f ormance . and  the  interactions  between  factors. 

In  multidimensional  systems  it  would  .ippear  that  t. iking  .i  multidimen- 
sional .approiU  h to  the  Invest  ig.it  ion  of  human  resource  factors  which 
.aftect  perl  ormance  would  be  worthwhile. 
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CONCLUSIONS  AND  KECOMMKNDAIIdNS 


The  analysis  of  the  data  collected  for  tills  research  el  fort  indi- 
cates that  the  following  conclusions  ean  be  made: 

1.  The  comparisons  of  the  high  performer  and  the  low  performer 
maintenance  technicians  indicate  that  the  high  performing 
technician  has  more  experience,  a higher  aptitude  level,  is 
more  emotionally  stable,  reports  fewer  fatigue  symptoms,  has 
higher  levels  of  military  morale  and  tends  to  be  more  satis- 
fied with  his  work,  group. 

2.  The  correlation  analyses  indicate  that  significant  positive 
correlations  occur  between  supervisor  rankings  of  task 
performance  and  years  in  the  Air  Force,  months  in  career 
field,  ability  to  handle  responsibility,  military  morale, 
and  group  morale.  Significant  negative  cor  rel  at  ion.s  uccur 
between  rankings  of  task  performance  and  trait  anxiety  K'Vei, 
and  number  of  trait  fatigue  svmptums. 

3.  Stepwise  multiple  regression  analyses  can  be  used  to  d<.ve!i>p 
equations  which  predict  task  performance.  The  equations 
could  be  used  in  system  safety  and  performance  studies. 

4.  Xhe  summary  of  analyses.  Table  12,  indicates  those  human 
resource  factors  which  are  Likely  to  be  related  to  laaiiit enauce 
task  performance.  The  priorities  for  future  research  in  this 
area  should  be  established  with  consideration  given  to  these 

f ind ings. 

5.  Opinion  data  indicate  that  missile  techn ic ians  from  three 
systems,  three  career  fields  and  five  Air  Force  bases  agreed 
as  to  the  effect  of  human  resource  and  equipment /environmental 
factors  on  task  performance.  Their  opinion  v;.;  ; that  tiic 
human  resource  factors  of  te;im  cohes  ivcness , emotional 
stability  and  psychological  fatigue  iiad  the  most  influence 

on  task  performance.  Tiie  opinion  data  also  indi'-ate  tiiat  tlii' 
equipment /env ironmental  factors  ol  equipment  re  1 iab i 1 i t v , 
weather  conditions  and  operation  of  equipment  had  the  most 
influence  on  task  performance. 

6.  Tlie  task  performance  reliability  v.ilnes  c.ilculated  indicate 
that  liuman  performance  in  system  analvsis  study  should  b*.- 
represented  by  a reliability  value  of  less  than  1.0.  The 
approach  used  in  this  study  allows  these  values  to  be 
determined  for  a variety  of  tasks. 

7.  The  general  re.search  approach  appears  to  have  utilitv  ter 
identifying  the  hunum  resource  factors  related  to  perforirunce 
and  for  quantifying  these  relat  ion.shlps . 
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DATE 


F 

, \ 


BIOGRAPHIC  INFORM^MION  FORM 


L 


SAME 

SCX.'IA!  SK<.UKITY  Sl'MBER  - - 

‘•■HOF  LHTFF  (N.im.  ,ind  Dr.ulc)  

DATE  '.E  KiRTi! / / 

DATE  OK  ENLISTMENT  / 

Month  Year 

HOW  M.-\NY  TIMES  iUVE  YOU  REENUSTED? 

012345ft  Over  ft 

LIST  YOUR  FRnWRY  AFSC  DUTY  AFSC  SECONDARY  AESC 

WHEN  WERE  YOU  ASSIONED  TO  YOUR  DUTY  AESC?  / 

Month  Year 

WAS  YOUR  DUTY  AESC  YOUR  FIRST  CHOICE  OF  CAREER  FIELDS?  (Circle  One)  YES  NO 
IF  POSSIBLE  WOULD  Y'OU  CHANCE  EITHER  YOUR  DUTY  OR  PR  IM/YRY  AFSC  TO  ANOTHER  CAREER 
FIELD?  YES  NO 

WHICH  NEW  CAREER  FIELD  WOULD  YOU  CHOOSE? 

WHEN  WERE  YOU  FIRST  ASSIONED  TO  SRAM?  / 

Month  Year 

WHICH  OTHER  BASES  HAVE  YOU  WORKED  ON  SRAM  AND  HOW  LONG  DID  YOU  WORK  AT  FJVCH  BASE? 
Base  Months 


i 

1 


a 


(Current ) 


IF  YOU  WORK  WIIH  \ TEAM,  HOW  LONG  HAVE  YOU  BEEN  WITH  YOUR  PRESENT  TEDVM? 


.f1 


i 


•i 


Mi>nths 


AHF.  YOU:  Married  Single ^Olvor<  ed 


^0 


1 


Nl'MBER  OK  DEPETOENTS? 

HOW  KUNY  DEPENDENTS  PRESENTLY  LTVE  WITH  YOU?  

DO  YOU  LIVE:  In  Bane  Housing 

(Cheik  ono)  _ _Off  Base 

IF  YOU  LIVE  OFF  BASE,  DO  YOU:  Rent 

Own 

DO  YOU  LIKE  YOUR  CURRENT  LIVING  ARRANGEMENTS?  YES  NO 

HOW  MANY  TIMES  DID  YOU  GO  TO  SICK  CALL  IN  THE  PAST  YE,\R  (Circle  one) 

NONE  12345  Over  5 

DURING  HIGH  SCHOOL  WHICH  CURRICULl'M  DID  YOU  FOLLOW? 

General  Vocational 

College  Prep.  Agricultural 

WU\T  WAS  YOUR  OVERFULL  CRjXDE  POINT  AVER^YGE? 

A G 

A-B  C-D 

B 1) 

B-C  Below  I) 

H/WF.  YOU  HAD  ANY  EDUCATION  PAST  HIGH  SCHOOL  (list  llie  t vpe  of  school  : Vocation.il, 
College,  or  .Ir.  College,  .and  your  m.ijor)  


NO 


HOW  FUNY  YEARS?  DID  YOU  FINISH?  YES 

IF  NO,  WHY  NOT?  _ 

LIST  ALL  THE  CLUBS,  ORGANIZATION'S,  AND  SPORTS  YOU  PARTICIPATED  IN  PRIOR  TO  .lOINING 
THE  AIR  FORCE.  (Briellv  describe  the  .letlvltv:  v.irsitv  f.iotlMll,  imuiiher  ot  r.idio 
club,  secri’t.irv  ot  |r.  el.iss) 


HI 


MISSILE  MAINTENANCE  SURVEY 


INTRODUCTION 


Yu  are  being  asked  by  the  Air  Force  to  help  them  in  identifying  the 
hunuin  factors  which  need  to  he  considered  in  both  the  design  and 
tional  Itandling  of  a nudlear  weapons  systew.  In  other  words,  you  are 
being  asked  what  factors,  ii|Ost  influence  maintenance  performance.  This 
Input  could  have  an  Influence  on  the  way  the  equipment  is  designed  in 
the  future.  The  Air  Force  is  interested  in  providing  its  technicians 
with  the  safest  and  best  possible  equipment.  in  order  to  Jo  this, 
better  information  concerning  present  operations  is  .ceded.  Since  you 
perform  maintenance  and  handling  operations  on  nuclear  weapons  systems 
every  day,  you  are  being  asked  to  share  your  views  with  Air  Force 
planners  and  equipment  designers. 

In  order  to  provide  the  information  in  the  form  needed  for  analysis  and 
recommendation,  you  are  asked  to  follow  the  questionnaire  instructions 
very  carefully. 

If  you  have  any  questions  about  any  part  of  the  instructions,  please  ask 
one  of  the  interviewers  before  going  on. 


MFC  Survey  Control  No.  7b-i:h 
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INSTRUCTION'S 


1.  There  Is  no  time  requirement  for  completing  this  form.  Take  your  time 
Do  not  rush. 


2. 


If  you  have  a question  at  any  time,  please  ask  the  interviewer. 


3.  The  purpose  of  this  survey  is  to  find  out 
which  each  factor  named  can  have  an  influence 
SRAM/Minuteman/Genie  system. 


your  opinion  on  the  extent 
on  maintenance  performance 


t o 

in  the 


4.  You  are  being  asked  to  indicate  your  opinion  by  placing  an  ".X"  ,jt  the 
along  the  line  which  would  best  match  your  feelings  about  the  item  being 
cussed.  The  way  in  which  this  is  done  is  shown  in  the  following  example. 


point 
d i -s  - 


Let's  suppose  you  were  being  asked  about  vanilla  ice  cream. 

Question  a)  When  you  eat  ice  cream  how  often  do  you  choose  V.VMLLA? 


Never  Sometimes 

choose  it  choose  it 


A I w.  1 V s 
choose  it 


If  you  had  placed  the  "X"  along  the  line  in  the 
been  saying  that  mos t of  the  time  vou  choose  it 
another  flavor. 


position  shoun,  vou  would  have 
but  occasionallv  you  miglit  t-at 


Let's  look  at  one  more  example: 

Question  b)  Wlien  you  eat  ice  cream  how  often  do  you  choose  ('HOCOl.ATF. 


I 


Never  Sometimes 

choose  It  choose  it 


t en 

choose  it 


■\lu.ivs 

clu'i'se  it 


f)3 


If  you  had  placed  the  "X"  in  the  above  position,  you  would  be  sayinp  that  you 
would  rather  have  some  other  flavor  and  that  you  only  choose  it  once  in  a while. 
You  will  be  asked  to  follow  this  same  procedure  in  giving  your  opinions  about 
the  influence  of  certain  factors  on  maintenance  performance  in  SRAM/Minuteman/ 
Genic  operations. 

The  10  factors  that  you  will  evaluate  first  are  identified  below.  These  factors 
describe  characteristics  of  people,  and  for  each  one,  definition  is  given. 

If  you  would  like  more  information  about  any  of  the  facte  ■ ease  ask  the 
interviewer . 

ATTITUDF.;  The  natural  ability  or  talent  to  do  the  job. 

CAREKR  FIELD  TRAINING  AND  EXPERIENCE:  The  amount  of  training  time 

and  job  time  spen;.  in  the  AF  career  fleld(s). 

EMOTIONAL  STABILITY;  The  general  level  of  stress,  tension  and 
anxietv  present. 

FATIGUE;  The  subjective  feelings  of  boredom,  weariness,  and 
disinclination  toward  activity. 

LEADERSHIP:  The  styles,  patterns  of  behavior  exhibited  by  the 

nipcrv  isor  (s) . 

MILITARY  MORALE  AND  ATTITUnE:  Personal  feeling.s  and  opinions  of 

the  ai  rmen  ,tow,ird  the  formal  military  organization. 

MOTIVATION:  The  degree  of  willingness  to  start  work  and  keep  on 

working.  The  .mount  ot  eflort  expended  in  performing  assigned  tasks. 

OHGANIZATIONAI,  STRUCTURE:  Th‘e  "c.limate"  or  tone  ot  the  squadron  in 

terms  ot  policle-.,  ,ict  Ions,  and  attitudes  handed  down  to  the  airmen. 


SYSTEMS  TRj\ININ’(-  /\ND  EXPERIENCF!:  The  amount  of  training  time  and 

work  done  in  direct  connection  with  thb  missile  system. 

TEA-M  COHES I VENKSS : The  mutual  respect  for  work  team  members  and  degree  to 

which  Le.im  members  want  to  remain  in  the  same  work  group. 

Please  notice  that  for  each  of  the  10  factors  the  rating  procedure  is  the 

same  each  point  on  the  scale  has  the  same  description.  The  meaning  along 

the  line  is  the  same:  ranging  from  "not  at  all  intluences  maintenance  per- 

tormance"  at  the  extreme  left  to  "completely  influences  maintenance  performance" 
at  the  extreme  right. 

The  rating  line  for  each  of  the  10  tactors  looks  like  this: 


Not  at  all 
ini  luences 
performance 


Moderately 

influences 

performance 


ilreatly 
int luences 
performance 


Completely 
inf  Uienc es 
performance 


Let's  look  at  one  more  example.  What  if  the  question  were  this  — 

Question  c)  If  a THREE  STAR  CENER(\L  were  closely  watching  you  in  your 
maintenance  task,  to  what  extent  would  this  influence  your  job  performance? 


Not  at  all 
inf luences 
performance 


Moderately 
inf  luences 
performance 


1 ^ 

Great ly  Completelv 

influences  int luences 

performance  performance 


The  teclinician  responding  in  the  manner  of  tlic  example  would  be  telling  us  — 
"You  hettt'r  believe  th.it  is  going  to  almost  completely  influence  the  wav  1 do 
mv  job." 


Notice  that  tlie  technician  is  not  telling  us  that  he  will  work  better  or  that  he 
will  work  more  poorly  --  only  that  the  presence  of  this  condilitui  (the  general 
looking  over  his  shoulder)  does  iutlueiui-  ills  perf ormanci* . 


Now 


— please  consider  each  of  the  following  questions.  Give  us  YOUR  opinion 
on  how  much  each  factor  influences  maintenance  performance. 

1.  To  what  extent  do  you  feel  APTITUDE  inf  Uu-nces  maintenance  job  performance? 


Completely 
influe  ncc's 
performance 

2.  To  what  extent  do  you  feel  CAREER  FIELD  TRAINING  AND  EXPERIENCE  influences 
maintenance  job  performance? 


Not  at  all 
influences 
performance 


Moderately 

Influences 

performance 


Greatly 
inf  luerues 
per f orma nee 


Not  at  all 
influences 
performance 

3.  To  what  extent  do 
perf6rmance? 


Moderately 

influences 

performance 

you  feel  EMOTIONAL 


Greatly 
inf  luem  es 
performance 

;TABIL1TY  influences 


- - - - . . i 

Completely 
iiij  lueiu 
pert ormane e 

maintenance  job 


Not  at  all 

Moderately 

Greatly 

Completely 

inf  Luences 

influences 

influences 

inf  luenv'fs 

performance 

performance 

performance 

performance 

4.  To  what  extent 

1 

do 

you  feel  FATIGUE 
1 

inf  1 uem't's  ma int enance  job 

1 

performance? 

1 

Not  at  all 

Moderately 

Great ly 

Completely 

inf luences 

influences 

inf luences 

ini  1 ucnces 

performance 

performance 

performance 

performance 

5.  To  what  extent 

1 

do 

you  feel  LEADERSHIP  influences  maintenance 

1 J 

job  performance? 

J 

Not  at  all  Moderately  Greatly  Completely 

inf luences  inf  1 u on res  inf  1 uences  i nf 1 uenees 

performance  performance  performance  performance 


6.  To  what  extent  do  you  feel  MILITARY  MORALE  AND  ATTITUDE  influences  maintenance 
job  performance? 


I 

Not  at  all 
Inf lupnces 
performance 




Moderately 

Influences 

performance 


I 

Great ly 
influences 
performance 


Completely 
int luences 
performance 
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7.  Tn  what  extent  do  you  feel  MOTIVATION  Influences  maintenance  iob  performance? 


Not  at  all 

Moderately 

Great  1 v 

Compl etely 

inf luences 
performance 

influences 

performance 

inf 1 uences 
perfornam  e 

inf  la*-nces 
pet  forraance 

8.  To  what  extent  do 

you  feel  0RU.'\N 

'NATIONAL  STRUCTURE  Influen. 

.•es  m.iintenance 

job  performance? 
1 

1 

Not  at  all 
influences 

Moderately 

influences 

Cre.it  ly 
inf luences 

Completel V 
inf luenco> 

performance 

per  f ormance 

performance 

performance 

9.  To  what  extent  do 

you  feel  SYSTEMS  TR.\ININ(;  AND  EXPERIENCE 

inf luences 

maintenance  job  performiince? 
1 1 

j -- 

Not  at  all 

Moderately 

Creat ly 

('omplet  el  V 

Influences 

performance 

inf luences 
performance 

influences 

performance 

ini  1 uences 
per  f ormance 

10.  To  what  extent  do 

you  feel  T£AM 

COHESIVKNESS  In'lufncfs  maintenance  job 

performance? 

1 

- L- 

1 

Not  at  all 

Moderately 

Ci eat ly 

< i *mp  1 e t e 1 y 

inf luences 
performance 

Influences 
per  f ormance 

inf luences 
performance 

int  luen.  ^ s 
pet  fotmance 

In  addition  to  the  factors  listed,  you  may  think  of  some  human  factor''  tha! 
we  did  not  list  which  you  feel  also  contribute  to  maintenance  perti'rmaiu  t*.  In 
thi  space  provided  below  name  any  such  factors  and  kilve  a brief  del  Init  ion. 


11. 


12. 


Now,  please  rate  each  of  these  factors  (if  you  li-ied  ri\  i ’ 

you  feel  It  Influences  maintenance  fob  perform. uii  i*. 


V;.ch 


•:.'W 


11.  To  what  extent  do  you  feel 
performance? 


influences  maintenance 


1 

Not  ac  al 1 

Moderat  elv 

Greatly 

inr iuunces 

inf  luenc  -'s 

influences 

performance 

performance 

performance 

1.  To  what  extent 
1 

do  you  feei 

intliieiices  maint* 

1 

Not  at  all 

.Moderately 

Great  1 y 

int  Lufiiceti 

influences 

influences 

performance 

performance 

performance 

job 

Completely 

inf luences 
performance 

performance? 

I 

Completely 

influences 

performance 


In  addition  Co  Che  10-12  factors  which  describe  characteristics  of  people, 
other  factors,  related  to  conditions  and  equipment,  can  play  a part  in  how  well 
a Job  is  done.  Some  of  these  factors  are: 

CLOTHINt;  TYPES:  Is  bulky  clothing  or  clumsy  headgear  required'  How  much 

does  the  clothing  restrict  movement? 

EQUIPMENT  RELIABILITY?  Does  the  equipment  work  when  you  need  it? 

EQUIPME.NT  SAFETY  iEATURES:  Are  hand  holds  placed  where  needed?  Are  sharp 

edges  on  equipneut  a problem?  Are  non-slip  surfaces  placed  where  you  need 
them? 

LIGHTING  CONDITIONS:  Is  there  enovigh  lignt  to  see  what  you  are  doing?  Are 

shadows  a problem? 

NOISE  LEVEL:  How  disturbing  is  thi‘  noise  on  the  iob  site? 

OPERATION  OF  EQUIPMENT:  Is  operating  the  equipment  difticnlt  or  ea!.-.  ‘ 

How  much  test  equipment  and  tools  have  to  he  used  and  are  thev  all  easy  or 
difficult  to  operate? 

TECH  ORDERS:  Are  the  procedures  and  steps  listed  in  the  best  order  and 

presented  in  the  best  way  possible? 

WEATHER  CONDITIONS:  Is  the  temperature  too  hot  or  cold  to  work  el f ect  ivel v . 

Does  the  wind,  rain,  ice,  and  snow  hindi’r  you.’ 

WORK  PLACE  SIZE  AND  SHAPE:  Is  there  enough  room  to  work  on  the  eqiiii'ment? 

Are  all  the  pieces  easily  reached.' 


t.4 


Other  factors  like  this  may  be  very  important  to  performance  of  your  job.  In 
the  space  proviaeh  below  please  list  and  give  your  definition  of  important 
equipment  tactors  we  have  not  incltided. 


If  you  listed  any  factors  on  the  lines 
blank  spaces  provided  below  at  13,  14, 

13.  _ 

14.  ■ 

15.  

16.  Clothing  Types 

17.  Equipment  Reliability 

18.  Equipment  Safety  Features 


above,  please  list  then  again  in  the 
and  15. 

14.  Lighting  Conditions 

20.  Noise  Level 

21.  Oner  It  ioa  of  Equipment 

22.  Tech  Orders 

23.  Weather  Conditions 

24.  Work  Place  Size  and  Shape 
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Next,  please  rate  eaeli  ol  ilie  factors  listui  ainvf  in  terms  1 1 ctfect  .u 
maintenance  job  performance.  Follow  the  same  procedure  veil  .isev!  tor  trie  I'.'-l. 
previous  human  factors. 


If  you  did  not  add 

any  factors  in  spaces 

)5,  14,  or  15  then  .-.lar; 

..  Ill  item  1'.. 

If  you  added  anv. 

list  them  and  rate  t iur 

n herv. 

ti.  To  what  extent 

do  vou  feel 

iiii  ii't'OCt".  ma  int  L*!jai’ 

:l)h 

perforrruince? 

1 

..  .L_  ^ - 

...  a - ... 

j 

Not  at  all 

Moderately 

Great  Iv 

1 ernp  i t*l  e 1 v 

ii\f  luences 

influences 

inf  I ll••n^es 

nil  i 

performance 

performance 

per t ormance 

'u  rt  '-rmat^’e 

14.  To  what  extent 

do  vou  feel 

im luences  maintenance  Job 

performance? 

1 

j 

1 

. . . . J 

Not  at  all 

■Moderately 

Gre  .t  Iv 

Cempl e 1 el v 

influences 

Inf  luence.s 

ini luences 

i n 1 1 ;u  i*i. 

perfoimance 

per formance 

performance 

pef  I ern.ant  t- 

15.  To  what  extent 

do  you  feel 

int  luence-.  mainiena?' 

, e ;.-h 

performance? 

1 

1 

j 

Not  at  all 

Moderately 

Great Iv 

t omplel t 1 V 

inf luences 

influences 

inf luences 

performance 

performance 

performance 

per t ormance 

16.  To  what  extent 

do  you  feel  CLOTHING  Tl'PES  ini  luence*  mainten.i:; 

ieh 

performance? 

1 

j 

Not  at  all 

Moderately 

Great Iv 

Gumplet 1 1 V 

inf luences 

Inf luences 

inf luences 

. . • * - ■ 1 ; • ; . 1 

performance 

performance 

pel  formance 

pt*r ! erm  tn.  * 

17.  To  what  extent 

do  you  feel  EQl'II’MENT 

REI.1  ABILITY  In!  Inen.  . 

i 1 nt  enan. e 

Job  performance? 

1 

L 

i 

Not  at  all 

Moderately 

Great ly 

' empi.  t ■ I . 

Influences 

Inf luences 

ini luences 

in:  lueiic. 

performance 

performance 

pertormance 

, t 1 : -!  mu...  t 
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NOL  at  aii 


po  rt  orm.uicc 


Moderatel) 
inf  lae^iccs 
perfoiniance 


Greatly 
inf luences 
perfornuince 


Completely 

influence. 

performance 


lb.  f^'  wfuit  extent  Jo’  vot  ■ e*  ! 'IGHTING.  CON'miONS  influence  maintenance  job 


pel  1 urruan*.-e : 


No^t  at  all 
inf  1 nen-'*a 
performance 


Moderately 
inf luences 
performance 


Great Iv 
inf luences 
performance 


CoClpiw  leiy 
inf  lueiu-fs 
periormanct 


?0.  lo  whjt  extent  do  you  feel  NOlSi:  I.KVEI.  inflneiKes  maintenance  1<ili 
pc  1 1 ormauce? 


Sot  at  all 
int  lue.nces 
perl ormance 


Moderately 
inf luences 
performance 


Greatly 
inf luences 
performance 


Completely 
inf  Itienc 
pert  ormance 


21.  To  what  extent  do  vou  feel  OPCR.AT10N  OF  EQUIPMENT  influences  maintenance 
job  performance? 


Not  at  all 
inf  luen-  vs 
pertormance 


Moderately 
inf  1 lienees 
performance 


Greatly 
Lnf luences 
performance 


Completely 
inf  UuMice'. 
performance 


22.  To  what  extent  do  you  feel  TECH  ORDERS  influence  maintenance  job 
perti^rm.ince? 


Ni't  .It  all 
iiu  luencfs 
pert  ormance 


Moderately 
in»  lueni'os 


Great  ly 
inf luences 
performance 


Coropl  i-r.t  . 
inf  luenc* 
perform  *:».* 


2i.  To  what  extent  do  you  feel  WEATHER  CONDITIONS  influence  maintenance  job 
pert  ormance? 


Not  at  all 
int  1 uoni . j 
performance 


Moderately 
inf  I'lcncf  . 
pert  ormance 


Greatly 
inf luencfs 
performance 


Comp i el  el y 
lnf luenci s 
performance 
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24.  To  what  extent  to  you  feel  WORK  PLACE  SIZE  AND  SHaPE  Inl  1 aen.  •••-  » 
job  performance? 


Not  at  Cl  11 
ini Luences 
performance 

Now  — Go  back  to 


Moderately 

influences 

performance 

Items  1 througli  12. 


Greatly 
influences 
perl  orpian.  e 


Pick  the  5 items  where  you  placed  the  "X”  nearest  to  the  extcery-  mv- . . 


both  the  ITEM  NUMBER  and  title  in  the  spa^t-s  bt  K w (e/ampu,'. 


C THREE  STAR  GENERAL 


Next  — Go  back  to  Items  13  through  24. 

From  these  items  pick  the  5 where  you  placed  the  *'X”  nearest  to  the  ,'xrrci.e  FT  !'T 
List  both  the  ITEM  NUMBER  and  TITLE  in  the  spaced  helow. 


Finally  --  Consider  ONLY  the  10  items  you  have  just  written  above.  Rank  tht*  U- 
Items  together  in  terms  of  how  much  you  feel  each  one  influences  mnintenan.  i*  i 
performance.  Listed  below  are  ranks  I-IO  (1  means  the  factor  has  th«  n*-  ; n 

of  factors  on  maintenance  job  performance  - 10  least  influence). 

Rank  Factor  Number 

1 

2 

3 

4 

5 

b 

7 

8 

9 

10  

You  have  now  completed  this  questionnaire.  Thank  yo  i very  much  joui  • v».  , 
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SELF-EVALUATION  QUESTIONNAIRE  FFl 

DIRECTIONS:  The  statements  listed  below  describe  the  ways  people  may  feel 

while  working.  Read  each  statement  and  check  all  those  which 
describe  how  you  generally  feel  when  you  are  at  work. 

Can't  seem  to  think 

Lack  patience 

Feel  a little  hoarse 

Have  a headache 

Feel  unsteady  on  my  feet 

Body  feels  generally  tired 

Can't  think  clearly;  have  "cobwebs" 

Lack  self-confidence 

Feel  thirsty 

Want  to  lie  down 

Don't  want  to  talk  anymore 

Seems  hard  to  sit  or  stand  up  straight 

Find  it  hard  to  breathe 

Feel  drowsy 

Feel  sick  to  my  stomach;  nauseous 

Feel  stiff  and  cramped  in  the  shoulders 

Eyelids  twitch 

Seem  to  have  no  interest  in  things 

Feel  like  yawning 

Feel  anxious  about  things 

_ Feel  dizzy 

Eyes  feel  strained 
Seem  to  fi^rget  things 

Legs  feel  tired 

Hard  to  hold  my  head  up;  feels  heavv 
Arms  and  legs  feel  "shaky" 

i'eal  aches  and  pains  in  my  hack 

Feel  clumsy  and  rigid  when  moving  around 

Unable  to  concentrate  for  very  long 

Feel  nervous 
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SELF-EVALUATION  QUESTIONNAIRE 


FF2 


DIRECTIONS:  The  statements  listed  below  describe  the  ways  people  may  feel 

while  working.  Try  to  remember  back  to  the  last  time  you  were 
evaluated  by  the  MSET  team.  Can  you  recall  how  you  felt  that 
specific  day?  Read  each  statement  and  check  all  those  below 
which  describe  the  way  you  feel  ^ you  had  just  walked  in 
and  sat  down  after  an  evaluation. 

Can't  seem  to  think 

Lack  patience 

Feel  a little  hoarse 

Have  a headache 

Feel  unsteady  on  my  feet 

Body  feels  generally  tired 

Can't  think  clearly;  have  "cobwebs" 

Lack  self-confidence 

Feel  thirsty 

Want  to  lie  down 

Don't  want  to  talk  anymore 

Seems  hard  to  sit  or  stand  up  straight 

Find  it  hard  to  breathe 

^ Feel  drowsy 

Feel  sick  to  my  stomach;  nauseous 

Feel  stiff  and  cramped  in  the  shoulders 

Eyelids  twitch 

Seem  to  have  no  interest  in  things 

Feel  like  yawning 

Feel  anxious  about  things 

Feel  dizzy 

Eyes  feel  strained 

Seem  to  forget  things 

Legs  feel  tired 

Hard  to  hold  my  head  up;  feels  heavy 

Arms  and  legs  feel  "shaky" 

Feel  aches  and  pains  in  my  back 

Feel  clumsy  and  rigid  when  moving  around 

Unable  to  concentrate  for  very  long 

Feel  nervous 


LiL.ViOR  DESCRIPTION  QUESTIONNAIRE  - FORM  XII  SUBSCALES 


' K'L  - speaks  and  acts  as  the  representative  of  the  group. 


....  ' I ■'/rpoy  - reconciles  conflicting  demands  and  reduces 
• ■ ’ ■ system.  (5  Items) 

w.‘'l  ')Ki.'.xNl'V  - Is  able  to  tolerate  uncertainty  and  post'- 
- it  . 1 ' iiou'  aiiAiety  oi  upset.  (10  items) 

n.bixtt'i.vLNESS  - uses  persuasion  and  argument  effectively;  exhibits 
S'  i..i.g  convictions.  (10  Items) 

INLTiAVl!...'  or  STRUCTURE  - clearly  defines  own  role,  and  lets  followers 
k;io'.<  w’aat  is  expected.  (10  items) 

.!  V.'JLC  OF  FREEDOM  - allows  followers  scope  for  initiative,  decision, 
and  action.  (10  items) 

ROl  F.  ASSUMPTION  - actively  exercises  the  leadership  role  rather  than 
surrendering  leadership  to  others.  (10  items) 

CONSiDi  RATION  - regards  the  comfort,  well  being,  status,  and  contri- 
butions of  followers.  (10  items) 

PRODUCTION  EMPHASIS  - applies  pressure  for  productive  output. 

(10  items) 

PREDICTIVE  ACCURi\CY  - exhibits  foresight  and  ability  to  predict  out- 
come,--- accurately.  (5  items) 

TNTECRATION  - maintains  a closely  knit  organization;  resolves  inter- 
member  conflicts.  (5  items) 

SUPF.RiO'  ORIENTATION  - maintains  cordial  relations  with  superiors;  has 
influence  .1th  them;  is  striving  for  higher  status.  (10  items) 
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ORGANIZATIONAL  CLIMATE  SCALE  DESCRIPTIONS 


STRUCTURE  - the  feeling  airmen  have  about  the  number  of  rules,  r.  . . .. 
tions  and  constraints  In  the  squadron.  Is  the  organization  'eid 
and  formal  or  loose  and  informal? 

RESPONSIBILITY  - the  feeling  of  being  your  own  boss  and  making  your  own 
decisions . 

REWARD  - the  feeling  of  being  rewarded  for  a job  well  done;  that 
positive  rewards  rather  than  punishments  are  used. 

RISK  - the  sense  of  riskiness  or  challenge  in  the  job.  Is  the  emphasis 
on  taking  calculated  risks  or  playing  it  safe? 

WARMTH  - the  feeling  of  good  fellowship  in  the  work  group;  the  emphasis 
on  being  well  like;  the  prevalence  of  friendly,  informal  social 
groups . 

SUPPORT  - perceived  helpfulness  of  supervisors;  emphasis  on  mutual 
support  from  above  and  below. 

STANDARDS  - perceived  importance  of  implicit  and  explicit  performance 
goals  and  standards;  emphasis  on  doing  a good  job. 

CONFLICT  - the  feeling  that  supervisors  and  other  workers  want  to  hear 
different  opinions;  getting  problems  out  in  the  open  rather  than 
smoothing  them  over  or  ignoring  them. 

IDENTITY  - esprit  de  corp;  the  feeling  that  you  belong  to  a squadron 
and  thar  you  are  a valuable  member  of  a working  team. 
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!Ht;\N'WlAiIOSAl.  CUHATF  ISV’ESTORY 


OIRKCTIONS:  You  tiijv  a»'ree  • r dlK.iKrt'i'  with  each  of  the  following  statements. 

11  you  strongly  .agree  wltn  toe  si  ititne.it,  write  SA  (for  Strongly  Agree)  In  the 
sp.-u-e  on  the  l.-ft.  I;  von  ui.s;  agree  with  the  st.itement,  place  an  A (for  .Agrees 
In  the  -.once.  If  dlsufie.-  write  i D (Disagree),  and  write  an  SD  If  you 
Strong  1 Disagree. 


I 


1 I''e  iobs  i'.‘  fhis  ijqa'idron  ar«-  clejrly  Jeiined  and  logically  structured. 

2 ’r*  thl*-)  it.  Is  sua.t*timc5  unclear  who  ha.s  the  formal  authority 

.-nake  a decision. 

3 The  policies  and  organization  structure  of  the  squadron  have  been 
clearly  explained. 

4 Red-tape  Is  kept  to  a tninimura  in  t^^is  squadron. 

5 Excessive  rules,  adminlstrat ive  details,  rnd  red-tape  make  it  difficult 
for  new  and  original  ideas  ro  receive  consideration. 

6 Our  productivity  sometimes  suffers  from  lack  of  organisation  and 
planning . 

7 In  some  of  the  projects  I*ve  been  on.  I haven’t  been  sure  exactly  who 
mv  boss  was. 

8 <Xir  management  isn't  so  concerned  about  formal  organization  and  authority, 
but  concentrates  instead  on  getting  the  right  people  together  to  do  tl\e 
job. 

9 We  don’t  relv  too  heavily  on  individual  judgment  in  this  squadron;  almost 
everything  is  double  checked. 

10  Around  here  management  resents  your  checking  everything  with  ^them;  If  you 
think  you've  got  the  right  approach  you  just  go  ahead. 

11  Supervision  in  this  squadron  is  mainly  a matter  of  setting  guidelines  for 
your  subordinates;  you  let  them  cake  responsibility  for  the  job. 

12  You  won’t  get  ahead  in  this  squadron  unle.ss  you  stick  your  neck  out  and 
try  things  on  your  own  sometimes. 

13  Our  philosophy  emphasizes  that  people  should  solve  their  problems  by 
themselves. 

14  There  are  an  awful  lot  of  excuses  around  here  when  somebody  makes  a 
mistake. 

15  One  of  the  problems  in  this  squadron  is  that  individuals  won't  take 
responsibility. 

If)  We  have  a promotion  system  here  chat  helps  the  best  man  to  rise  up  to 
the  top. 

17  In  this  squadron  the  rewards  and  encouragements  you  get  usually  outweigh 
the  threats  and  the  criticism. 

18  In  this  squadron  people  are  rewarded  in  proportion  to  the  excellence  of 
their  job  performance. 

19  There  is  a great  deal  of  criticism  in  this  squadron. 

'20  There  is  not  enough  reward  ' .d  recognition  given  in  this  squadron  for 

doing  good  work, 

2J  If  you  make  ;i  mistake  in  this  squadron,  you  will  he  punished. 

22  The  philosophy  of  our  management  is  that  in  the  long  run  we  get  ahead 

faster  by  plaving  it  slow,  safe,  and  sure. 

2.1  Our  bijsiness  has  been  built  up  by  taking  calculated  risks  at  the  right 
t ine . 
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Page  2 Organizational  Climate  Inventory 


24  Decision  making  in  this  squadron  is  too  cautious  for  maximum 
effectiveness. 

25  Our  management  is  willing  to  take  a chance  on  a good  idea, 

26  We  have  to  take  some  pretty  big  risks  occasionally  to  keep  ahead  of 
the  competition  in  the  business  we’re  in. 

27  A friendly  atmosphere  prevails  among  the  people  in  this  squadron. 

28  This  squadron  is  characterized  by  a relaxed,  easy-going  working 
cl imate. 

29  It’s  very  hard  to  get  to  know  people  in  this  squadron. 

30  People  in  this  squadron  tend  to  be  cool  and  aloof  toward  each  other. 

31  There  is  a lot  of  warmth  in  the  relationships  between  management  and 
workers  in  this  squadron. 

32  You  don’t  get  much  sympathy  from  higher-ups  in  this  squadron  if  you 
make  a mistake. 

33  Management  makes  an  effort  to  talk  with  you  about  vour  career  aspira- 
tions within  the  squadron. 

34  People  in  this  squadron  don’t  really  trust  each  other  enough. 

35  The  philosophy  of  our  management  emphasizes  the  human  factor,  how 

people  feel,  etc. 

36  When  I am  on  a difficult  assignment,  I can  usually  count  on  getting 
assistance  from  my  boss  and  co-workers. 

37  In  this  squadron  we  set  very  high  standards  for  performance. 

38  Our  management  believes  that  no  job  is  so  well  done  that  it  couldn't 
be  done  better. 

39  Around  here  there  is  a feeling  of  pressure  to  continually  improve  our 
personal  and  group  performance. 

40  Management  believes  that  if  the  people  are  happy,  productivity  will 
take  care  of  itself. 

41  To  get  ahead  in  this  squadron  it’s  more  important  tq  get  along  than  it 
is  to  be  a high  producer. 

42  In  this  squadron  people  don't  seem  to  take  much  pride  in  their 
performance . 

43  The  best  way  to  make  a good  impression  around  here  is  to  steer  clear 
of  open  arguments  and  disagreements. 

44  The  attitude  of  our  management  is  that  conflict  between  competing  units 
and  individuals  can  be  very  healthy. 

45  We  are  encouraged  to  speak  our  minds,  even  if  it  means  disagreeing  with 
our  superiors. 

46  In  management  meetings  the  goal  is  to  arrive  at  a decision  as  smoothly 
and  quickly  as  possible. 

47  People  are  proud  of  belonging  to  this  squadron. 

48  1 feel  that  I am  a member  of  a well  functioning  team. 

49  As  far  as  I can  see,  there  isn't  very  much  personal  loyalty  to  the 
company . 

In  this  squadron  people  pretty  much  look  out  for  their  own  interests. 


50 


OCCUPATIONAL  OPINION  SCALE 


DIRECTIONS:  Below  are  a list  of  Items  which  ask  you  to  indicate  your  attitude 

about  specific  aspcCtj  of  your  present  job.  Read  each  statement  carefully  and 
decide  whether  vou  ai  .•»  satisfied  or  dissatisfied  with  that  aspect  of  your 
present  job.  Choose  the  phrase  which  best  represents  your  attitude  and  place 
your  answers  in  the  spaces  provided  at  the  left. 

M:irk  FL  . you  are  EXTREMELY  DISSATISFIED. 

Mark  >n.  A you  are  MODERATELY  DISSATISFIED. 

Mark  MS  if  you  are  MODERATELY  SATISFIED 

Mark  ES  if  you  are  EXTREMELY  SATISFIED. 


1 The  geographical  area  to  which  you  are  assigned 

2 The  chance  to  get  ahead  on  thv  job 

3 The  amount  of  "red  tape”  conne<  ted  witli  your  work 

4 The  amount  of  money  you  can  makt‘  in  the  Air  Force 

5 The  opportunity  for  promotions  in  your  .career  field 

6 The  way  your  unit  handles  required  General  Military  Training  and 
Physical  Fitness  testing 

7 Travel  (PCS)  opportunities  for  personnel  in  your  specialty 

8 The  BX  and  Commissary  facilities  at  your  base 

9 Your  pay  compared  to  what  you  could  make  on  the  outside 

10  Your  unit's  policy  for  assigning  additional  duties 

11  Your  social  position  In  the  Air  Force  as  a result  of  your  job 

12  The  way  your  preferences  are  considered  by  your  unit 

13  The  similarity  between  your  assignment  and  your  assignment  preference 

14  Your  fringe  benefits  compared  to  fringe  benefits  offered  bv  a civilian 
job 

15  The  adequacy  of  information  you  receive  about  unit  policies 

16  The  status  given  a military  man  by  the  civilian  community 

17  The  leave  policy  of  your  unit 

18  The  relationship  between  your  job  performance  and  chanccw  for  promotion 

19  The  size  of  the  surrounding  community 

20  The  retirement  Income  you  would  receive  from  an  Air  Force  career 

21  The  Weighted  Airman  Promotion  System  (WAPS) 

22  The  feeling  you  get  from  wearing  the  Air  Force  uniform 

23  Your  promotion  opportunities  in  the  Air  Force  compared  to  those  in  a 
civil ian  occupation 

24  The  consideration  given  you  as  a person  by  the  Air  Force 

25  The  recreational  opportunities  provided  by  the  surrounding  community 

26  The  quality  of  base  quarters,  barracks,  or  civilian  housing  in  which 

you  live. 
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MOTIVATION  INDEX 


I 

I 


Name  ot  airman  to  be  rated 

DIRECTIONS:  You  are  being  asked  to  rate  the  motivation  level  of  each  of  your 

subordinates.  One  form  will  be  filled  out  for  every  individual.  Two  examples 
of  behavior  are  given  for  eacn  item.  Place  an  X along  the  line  at  the  point 
which  best  represehts  this  airman's  typical  behavior.  Y'our  responses  are  for 
research  purposes  only  and  will  not  become  part  of  the  airman's  personnel 
record.  The  type  of  motivation  each  question  is  designed  to  measure 
is  written  along  each  rating  scale. 


1.  When  working  witli  the  missile,  this  man  would  be  likely  to: 

seek  out  information  about  other  parts  of  the  missile  .rnd  try  to 
1 find  out  how  his  tasks  fit  into  the  whole  system. 


work  only  on  his  task  and  would  not  care  how  his  work  relates  t- 
the  whole  system. 
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Professional  Identification  Persistence 


k. 


1 


Z.  UTiile  working  on  a long  task,  the  team  ran  out  of  a crucial  lubricant  and 
no  additional  supplies  were  available  in  the  shon.  This  man  would  be 
likely  to: 

willingly  go  to  another  shop  to  get  the  lubricant  necessar/  to 
] complete  the  job. 

I 


i 

I 

I 

I 

I 

I 

i 

I 

I 

use  this  as  an  excuse  to  stop  work  on  the  task  and  leave  the 
problem  for  someone  else. 


This  man  would  be  likely  to: 

show  pride  in  his  AFSC,  training,  and  job,  and  consider  his  daily 
I work  worthwhile  to  the  Air  Force. 


consider  his  AFSC  "worthless"  and  possibly  degrading.  Also,  he 
would  consider  his  job  unnecess.iry  busy  wt>rk  which  did  not  use 
his  talents. 


4 


A 

i 

■a 


I 


. I 


s; 


Organizational  Identification  Team  Attitude 


1 

1 


4.  When  working  on  a job  which  could  overlap  with  another  AKSC,  the  man  ] 

would  be  likely  to: 

willingly  lend  a hand  to  others  regardless  of  AKSC  or  job 
I assignment. 


only  do  those  tasks  specifically  assigned  to  him  in  the  T.O.  and 
never  assist  other  AFSC's  even  If  he  wasn't  busy. 


This  man  would  be  likely  to; 

take  pride  in  his  participation  in  the  SRAM  program  and  visibly  .sliew 
T this  pride  by  wearing  SRAM  patches  and  using  SKjVM  deials. 


continually  complain  about  the  SRA.M  program  and  dl.splay  no  outward 
interest  In  SRAM. 


k. 


8 5 


Self  Starter 


An  urgent  work  order  has  unexpectant ly  come  down  to  the  shop.  If  this 
man  had  a routine  dental  appointment,  he  would  be  likely  to: 

ask  the  team  chief  for  a few  minutes  to  call  and  cancel  the 
T appointment  so  he  could  work  on  the  task. 


t 


complain  to  the  team  chief  that  he  could  not  possibly  reschedule 
the  appointment  and  .isk  to  get  out  ot  the  work. 


it 

i 

t 


Overall,  how  would  you  rate  this  man’s  work  motivation? 


Low 


*- 


f 


High 


1 


1 
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APPENDIX  a 

TASK  PERFORMANCE  MEASURES 


I 


1 


I 
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TABLE  B-1,  SRAM  MSET  TASlvS  FOR  A02XO  ^\ND  463X0  TECHNICl.VNS 


MSET  Task  Number 

MSET  Task  Title 

]101 

(A) 

Loading  B-52  AGM-69  Launcher 

1102 

(B) 

Unloading  B-52  AGM-69  Launcher 

1105 

(A) 

Loading  B-52  AGM-69  Missile 

1106 

(B) 

Unloading  B-52  AGM-69  Missile 

1109 

(A) 

Loading  B-52  AGM-69  Payload 

1110 

(B) 

Unloading  B-52  ACM-69  Payload 

1165 

(B) 

B-52  AGM-69  Pre-Maintenance 

1166 

(B) 

B-52  AGM-69  Post-Maintenance 

1320 

(A) 

AGM-69  Store  Maintenance 

1322 

(B) 

AGM-69  Payload  Mate 

1323 

(B) 

AGM-69  Payload  Demate 

1324 

(B) 

Mate  of  Stores  to  Pylon/Rotary  Launcher 

1325 

(B) 

Demate  of  Stores  from  Pylon/Rotary  Launcher 

1455 

(B) 

MAU-12B/A  Ejector  Maintenance 

1458 

(C) 

AGM-69  Roll  Transfer 

1460 

(C) 

Hydraulic  Fluid  Level  Check  (AGM-69) 

1461 

(c) 

Rocket  Motor  Pressure  Check  (AGM-69) 

1903 

(C) 

Transfer  of  Large  Diameter  Weapons  or  Warheads,  with 
or  without  Clip-ln  Assemblies  and  Multiple  Weapons 
in  Cllp-in  Assemblies,  Revolving  Launchers  or  Pylons 
to  or  from  a Vehicle  or  Munitions  Trailer. 

1905 

(C) 

Operation  of  a Cargo  or  Two  Vehicle  Loaded  with  or 
Towing  Nuclear  Weapons 
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PERFORM.A.NCE  RAI^KINGS 


A necessary  part  of  our  research  plan  is  a performance  rank  for  each 
individual  who  completes  a questionnaire.  Since  you  have  worked  with 
these  people  and  are  fan^iliar  with  their  work  habits,  you  are  most 
qualified  to  rank  their  performance. 

'One  aspect  of  performance  chat  we  are  interested  in  is  speed  or  how 
quickly  an  individual  accomplishes  a task.  To  help  yc-u  rank  your 
subordinates  on  this  aspect  of  performance,  imagine  that  you  must  assign 
one  individual  to  a task  in  which  time  is  extremely  important.  The 
sooner  the  task  is  completed  the  better.  Accuracy  is  secondary.  List 
below,  in  order  of  choice  (first  choice,  second  choice,  third  choice, 
and  so  on),  Che  people  you  would  assign  to  this  job.  After  you  have 
ranked  all  of  your  men,  select  one  of  the  following  adjectives  which 
would  describe  their  general  overall  performance  on  tasks  where  speed  is 
important.  The  adjectives  are: 

Outstanding  (0),  Very  Good  (VG) , Average  (A),  Below  Average  (BA), 
and  Poor  (P) 

Write  the  adjective  symbol  in  the  blank  line  to  the  right  of  the 
individual's  name. 

Performance 
Rank 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


Name 


Performance 

.Adjective 
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Performance 
Ad  ject Ive 


12  

13  

14  

15  

16  _ 

17  

18  

19  

20  

Another  aspect  of  performance  that  we  are  interested  in  is  the  quality  of 
the  individual's  work.  We  are  interested  in  the  accuracy  and  care  an 
individual  puts  into  his  work  as  well  as  the  reliability  of  the  completed 
product  or  task.  To  help  you  rank  your  subordinates  on  this  aspect  of 
performance,  imagine  that  you  must  assign  one  individual  to  a task  in 
which  quality,  accuracy,  and  reliability  are  extremely  important.  There 
are  no  time  pressures  to  complete  the  task.  List  below,  in  order  of 
choice  (first  choice,  second  choice,  third  choice,  and  so  on),  the  people 
you  would  assign  to  this  job.  After  you  have  ranked  all  of  your  men, 
select  one  of  the  following  adjectives  which  would  describe  their  general 
overall  performance  on  tasks  where  accuracy,  care,  and  reliability  are 
important.  The  adjectives  are: 

Outstanding  (0),  Very  Good  (VG) , Average  (A),  Below  Average  (BA), 
and  Poor  (P) 

Write  the  adjective  symbol  in  the  blank  to  tlie  right  of  the  individual's 
name . 


Performance 

_ Rank Name 

11 
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APPENDIX  C 


SUPPLEMENTARY  DATA 


40 


TABLE  C-1.  CORRELATIONS  BETWEEN  TASK  COMPLETION 
TIME  AND  HUMAN  RESOURCE  FACTORS 


Human  Factors 
Variables 

Task  Completion  Time  For  MSET  Tasks: 

1101 

n=163 

1102 

n=49 

1322 
n=38 
1 

1323 

n=37 

1324 

n=36 

13J5 
n=  16 

Years  of  Service 

-.00 

.22 

-.06 

1 

-.21 

.08 

. 36* 

Months  in  Career  Field 

.04 

.30* 

.06 

-.15 

.15 

.39* 

Months  in  SRAM 

-.07 

.30* 

-.13 

-.51* 

.18 

.21 

Months  on  Present  Team 

.07 

-.04 

.07 

-.39* 

.03 

.34* 

Times  at  Sick  Call 

.06 

.18 

-.13 

-,n 

.18 

-.38* 

Number  of  Team  Sports 

-05 

-.17 

-.07 

-.14 

.26 

.03 

Number  of  Individual  Sports 

.03 

. 16 

.47* 

.43* 

.13 

.01 

Number  of  Service  Clubs 

.07 

.24 

-.42* 

-.09 

-.08 

-.33* 

Number  of  Interest  Clubs 

.06 

.21 

-.09 

.08 

.01 

-.08 

Trait  Anxiety 

.12 

.27* 

-.20 

-.20 

.00 

.07 

State  Anxiety 

Gordon  Personal  Profile: 
— 

.06 

.05 

.04 

-.06 

-.12 

. 14 

Sociability 

-.00 

-.11 

.30 

.34* 

-.10 

.07 

Emotional  Stability 

-.13 

-.11 

.19 

.04 

-.14 

.01 

Responsibility 

-.08 

-.08 

.03 

.04 

-.10 

-.15 

Ascendancy 

-.06 

-.01 

.08 

.(t5 

-.17 

.04 

Fatigue  Trait 

.04 

.24 

.15 

.26 

.08 

. 34* 

Fatigue  State 
LBDQ: 

.03 

. 11 

.20 

.41* 

-.16 

.27* 

Representation 

-.10 

-.17 

.24 

.28 

.07 

.15 

Reconciliation 

-.05 

-.03 

.26 

. 30 

.56* 

.06 

Tolerance  of  Uncertainty 

-.09 

-.08 

.18 

.17 

.31 

-.00 

Persuasion 

-.07 

-.13 

.41* 

.50* 

.42*' 

.07 

Structure 

-.13 

.48* 

c A * 

.54 

.44* 

.18 

Tolerance  of  Freedom 

-.04 

. 10 

.11 

.18 

-.05 

.08 

Role  Assumption 

-.09 

-.18 

.26 

.42 

.50* 

.01 

Consideration 

-.02 

.03 

.42* 

.48* 

.28 

.11 

Production  Emphasis 

-.10 

.03 

.60* 

.47* 

.20 

.17 

Predictive  Accuracy 

-.06 

. 11 

.46* 

.43* 

.49* 

.12 
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TABLE  C-1.  CORREI^MIONS  BETWEEN  TASK  COMPLETION 

TIME  AND  HUM.VN  RESOURCE  FACTORS  (Continued) 


Task  C 

ompletion  Time  For 

MSET 

Tasks : 

Human  F:iCtor*"> 
Variab ies 

1101 

n=163 

i 1102 

j n-49 

1 

11322 

|n=38 

1 1 
11323  1 
n=37  j 

1324  1 
n=36  j 

1325 

n=36 

T ri  tegratlon 

! -.07 

-.11 

1 .34* 

.45*j 

.47*! 

1 

.16 

Sut'erior  tlrientitlon 

-.03 

.13 

1 .28 

1 .46* 

.28*1 

-.00 

Otcupat  ion.al  Opinion  Seale; 

1 

-.18  ! 

Air  Force  Policies 

.07 

-.04 

.25 

.35* 

-.39* 

Assignment  Locality 

.00 

-.08 

.13 

.07 

-.10  ! 

-.16 

Pay  and  Benefits 

1 

•il  1 

1 -00 

.02 

.19  j 

.17'! 

-.05 

Promotional  Opportunities 

I .09  i 

.01 

. 32* 

.41*1 

.09  1 

-.32* 

Social  Status 

!-o,j 

-.06 

1 

,12 

, .20 

-.12 

-.32* 

Total  Score 

.07  ! 

-.01 

.21 

.27 

.02 

-.33* 

Organizational  Climate: 

Structure 

.07 

-.00 

.36* 

.50*1 

.18 

-.14 

Responsibility 

.03 

-.00 

i .13 

. 04  i 

-.21 

-.18 

Reward 

.08 

-.02 

.29 

.27 

.07  1 

-.16 

Risk 

-.03 

-.05 

.03 

.05 

-.21 

-.10 

Warmth 

.02 

-.29* 

.36* 

1 .24 

-.10 

.08 

Support 

.01 

1 

-.17 

.30 

t 1 

.31* 

-.07  ! 

-.07 

Standards 

.07 

-.06 

.33*i 

.15 

-.02  1 

1 

.02 

Conflict 

.08 

.15 

.19 

! .18 

1 

! 

-.13 

Identify 

-.02 

-.09 

.45* 

.36*! 

1 

.11  I 

-.15 

Group  Morale  Level: 

1 

Satisfies  Individual  Motives 

-.09 

-.08 

.33* 

.29  ! 
1 

.07 

-.28 

Homogeneity  of  Attitude 

-.08 

-.24 

.14 

1 

•21  , 

.02 

-.28 

Satisfaction  with 

1 

i 

Interpersonal  Relations 

-.09 

-.08 

.20 

.25  ! 

-.13  ; 

-.01 

Satisfaction  with  Leader  j 

.06 

-.14 

.26 

.24  1 

1 

.26  ' 

1 

.08 

Total  Score  1 

-.07  1 

-.18 

.29  1 

.26  1 

.09 

-.13 

General  AQE  Score  | 

-.03  j 

.03 

.07 

.10  j 

-.26 

.06 

Motivation  Ratings:  ! 

1 

Job  Curiosity 

.08  1 

-.17 

.21  j 
1 

.15 

-.17  j 

-.24 
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TABLE  C-1.  CORRELATIONS  BETWEEN  TASK  COMPLETION 

TIME  AND  HUMAN  RESOURCE  FACTORS  (Continued) 


Human  Factors 
Variables 

Task  Completion  Time  For  MSET 

Task;. ; 

1 

1101 

n=163 

1102 

n=A9 

1 

1322 

n=38 

! 

1 

1323  ! 
n=37  ! 

1 

1324  i 
n=36  ' 

1 — ■ ■■ 

1325 

n=36 

Persistence 

.15 

-.00 

1 1 

i-.Ol  I 

.08 

U-  1 

.05  j 



-.27 

Professional  Identity 

.09 

-.25 

.40* 

.25 

-.06  ' 

-.27 

Team  Attitude 

.11 

.01 

.23 

.30 

.10  i 

-.46* 

Organizational  Identity 

.02 

-.24 

.14 

..14 

.07  1 

-.49* 

Self  Starter 

.06 

-.13 

.25 

.39* 

.04  ' 

1 1 

-.37* 

Overall 

.13 

.00 

.16 

.31* 

.06 

i-.46* 

Temperature 

.09 

.05 

— 

— 

— ! 

— 

Age 

-.07 

j-,18 
1 

.11 

1 

-.06 

.20 

-.01 

* P S -05 

n '=  the  number  of  MSET  evaluations 
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Dei  itiitlon  of  terms  appearing  In  Tables  C-2  through  C-7. 


Beta  weight.  The  value  by  which  a predictor  variable  (human 

resource  factor)  is  weighted  in  a multiple  regressic i 
equation. 

K The  multiple  correlation  coefficient  between  the  set 

of  predictor  variables  (human  resource  factors)  and 
the  criterion  variable  (task  completion  time). 

This  value  represents  the  proportion  of  variance  in 
the  criterion  measure  (task  completion  time)  accounted 
for  by  the  set  of  predictor  variables  (human  resource 
factors) . 
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TABLE  C-2.  HUMAN  RESOURCE  FACTORS  PREDICTIVE 
OF  TIME  TO  COMPLETE  TASK  1101 


Human  Resource  Factors 

Beta  Weights 

Interest  Club  Officer 

0.2516 

Occupational  Opinion  Scale: 
Pay  and  Benefits 

0.2708 

Occupational  Opinion  Scale: 
Social  Status 

-0.2408 

Organizational  Climate  Scale: 
Reward 

0.1649 

Group  Morale  Level: 

Satisfied  with  Interpersonal 
Relations 

-0.1405 

R = 0.3618 
r2  = 0.1309 

TABLE  C-  3.  HUMAN  RESOURCE  FACTORS  PREDICTIVE 
OF  TIME  TO  COMPLETE  TASK  1102 

Human  Resource  Factors 

Beta  vyeights 

Months  in  SRAM 

0.3389 

Organizational  Climate  Scale: 
Warmth 

-0.6592 

Organizational  Climate  Scale: 
St  ructure 

0.4911 

Extracurricular  Service  Clubs 

0.4090 

Motivation  Ratings: 

Organizational  Identity 

-0.1554 

Group  Morale  Level: 

Satisfied  with  Interpersonal 
Relat ions 

0.5145 

Group  Morale  Level: 

Homogeneity  of  Attitude 

-0.3861 

R = 0,6942 
r2  = 0.4819 


1 


I 

1 
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TABLE  C-A.  HUMAN  RESOURCE  FACTORS  PREDICTIVE 
OF  TIME  TO  COMPLETE  TASK  1322 

Human  Resource  Factors  Beta  Weights 

LBDQ;  Production  Emphasis  0.7409 

Extracurricular  Service  Clubs  -0.2681 

Motivation  Ratings:  0.4637 

Professional  Identity 

Trait  Fatigue  0.2203 

Group  Morale  Level:  -0.3230 

Satisfied  with  Individual  Motives 


r 


TABLE  C- 6.  HUMAN  RESOURCE  FACTORS  PREDICTIVE 
OF  TIME  TO  COMPLETE  TASK  1324 


Human  Resource  Factors 

Beta  Weights 

LBDQ:  Reconciliation 

0.6965 

LBDQ:  Tolerance  of  Freedom 

-0.2764 

Extracurricular  Team  Sports 

0.2370 

R = 0.6821 

r2  = 0.4652 

TABLE  C-7.  HUMAN  RESOURCE  FACTORS  PREDICTIVE 
OF  TIME  TO  COMPLETE  TASK  1325 

Human  Resource  Factors 

Beta  Weights 

Motivation  Rating: 

Organizational  Identity 

-0.5747 

Months  in  Career  Field 

0.4772 

Extracurricular  Service  Clubs 

-0.3308 

Trait  Fatigue 

0.3721 

Organizational  Climate  Scale: 
Standards 

0.4813 

Organizational  Climate  Scale: 
Responsibility 

-0.2655 

TABLE  C-8.  R.XNK1NGS  UF  INFLUENCE  OF  HUMAN  RESOURCE  FACTORS  AND 
EQUIPMENT/ENVIRON'MENTAL  FACTORS  ON  PERFORMANCE  BY 
MISSIIE  SYSTEM 


Human  Resource  Factors 

SRAM 

Missile 

GENIE 

System 

Minut  email 

Aptitude 

10 

7 

10 

Career  Field  Training 

7 

6 

7 

Emotional  Stability 

2 

2 

6 

Fatigue 

3 

5 

1 

Leadership 

5 

8 

5 

Military  Morale  and  Attitude 

9 

10 

8 

Motivation 

6 

4 

4 

Organizational  Structure 

8 

9 

9 

Systems  Training  and  Experience 

4 

3 

2 

Team  Cohesiveness 

1 

1 

3 

Equipment  /Envi  roiimen  ta  I Factors 

Clothing  Types 

9 

9 

9 

Equipment  Reliability 

1 

1 

1 

Equipment  Safety  Features 

7 

8 

7 

Lighting  Conditions 

6 

2 

5 

Noise  Level 

4 

5 

8 

Operation  of  Equipment 

3 

4 

4 

Technical  Orders 

5 

7 

3 

Weather  Conditions 

2 

3 

2 

Workplace  Size  and  Shape 

8 

6 

6 

Factors  ranked  1 had  most  influence  on  performance.  Factors  ranked 
10  or  9 had  least  influence. 
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TABLE  C-9.  Rj\NKlNUS  OF  INFLUENCE  OF  1IUM.\N  KESOUKCE  FACTORS 

AND  EQUIPMENT/ENVnRONMENTAI.  'FACTORS  ON  RERFORflANCE 
BY  CiyiEER  FIELDS 


Human  Resource  Factors 

Car. 

462X0 

eer  Fields 
463X0  443X0 

Aptitude 

10 

9 

8 

Career  Field  Training 

7 

7 

5 

Emotional  Stability 

2 

4 

6 

Fatigue 

3 

2 

3 

ileadership 

4 

5 

7 

Military  .Morale  and  Attitude 

8 

10 

9 

Motivation 

6 

6 

4 

Organizational  Structure 

9 

8 

10 

Systems  Training  and  Experience 

5 

3 

2 

Team  Cohesiveness 
Equipment /Environmental  Factors 

1 

1 

1 

Clothing  Type 

8 

9 

8 

Equipment  Reliability 

2 

1 

2 

Equipment  Safety  Features 

6 

8 

6 

Lighting  Conditions 

4 

7 

5 

Noise  Level 

5 

6 

9 

Operation  of  Equipment 

3 

3 

4 

Technical  Orders 

7 

2 

3 

Weather  Conditions 

1 

4 

1 

Workplace  Size  and  Shape 

9 

5 

7 

Factors  ranked  1 had  most  influence  on  performance, 
ranked  10  or  9 had  least  influence. 


Factors 
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TABLK  C-10.  RANKINGS  OF  INFLUKNCE  OF  HIFMAN  RLSOURCF  FACTORS  AND 
EQUIPMENT/ ENVIRONMENTAL  FACTORS  ON  PERFORM/\NCE  BY 
BASE 


Human  Resource 

Factors  Minot 

Grand 

Forks 

Bases 

Wurtsmith  Kincheloe 

K.I. 

Sawyer 

Aptitude 

10 

10 

9 

9 

10 

Career  Field 
Training 

7 

6 

7 

6 

6 

Emotional 

Stability 

6 

7 

2 

2 

2 

Fatigue 

4 

3 

3 

3 

3 

Leadership 

3 

4 

6 

5 

4 

Military  Morale 
and  Attitude 

9 

8 

8 

10 

9 

Motivation 

5 

5 

5 

■7 

/ 

8 

Organizational 

Structure 

8 

9 

10 

8 

5 

Systems  Training 
and  Experience 

2 

2 

4 

4 

7 

Team  Cohesiveness 

1 

1 

1 

1 

1 

Equipment /Environmental 

Factors 

Clothing  Types 

9 

9 

9 

9 

9 

Equipment 

Reliability 

1 

1 

1 

1 

3 

Equipment  Safety 
Features 

8 

6 

5 

6 

5 

Lighting  Conditions 

5 

5 

7 

3 

7 

Noise  Level 

7 

7 

3 

4 

6 

Operation  of 
Equipment 

4 

3 

4 

5 

1 

Technical  Orders 

3 

4 

6 

7 

4 

Weather  Conditions 

2 

2 

2 

2 

2 

Workplace  Size 
and  Shape 

6 

8 

8 

8 

8 

Factors  ranked  1 had  most 

Influence  on 

performance . 

Factors 

ranked 

10  or  9 had  least  Influence. 
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